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(57) Abrége/Abstract:

A cannula I1s provided for laparoscopic surgery wherein the cannula comprises a housing and elongated tube with a
passageway formed within the housing so that laparoscopic instruments may be passed through the housing and the elongated
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(57) Abréege(suite)/Abstract(continued):

hollow tube into the abdominal cavity of a patient. A pair of rollers are mounted within the housing, the rollers being spring-urged
together to close the passageway through the housing when an instrument is withdrawn. A slidable plate having apertures of
different sizes are mounted in the housing with the apertures provided with slitted seals therein to close the passageway through
the housing. The varying sized apertures in the slidable plate permit laparoscopic instruments of varying diameters to be used
and to maintain an effective seal around the instrument. In another embodiment of the cannula a valve Is provided which Is
closed when the rollers within the housing are In engagement with each other. When a laparoscopic instrument Is passed
through the housing to separate the rollers, the valve moves to an opened position to permit the laparoscopic instrument to pass
therethrough.
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.~ LAPAROSCOPIC CANNULA
BSTRACT
A cannula is provided fgr_' laparoscopic surgery
wherein the cannula comprises a housing and elongated
tube with a passageway formed within the housing so
that iaparoscopid instruments may be passed through

the housing and the elongated hollow tube into the

abdominal cavity of a patient. A pair of rollers are

mounted within the housing, the rollers being spring-

urged together to close the passageway through the
hou"S:i.ng when an instrument is withdrawn. A slidable
plate having apertures of different sizes are mounted
in the housing with the apertures provided with

slitted seals therein to close the passageway through

_the housing. The varying sized apertures in the
‘slidable plate permit laparoscopic instrunents of
-'vary:.ng dlameters "to be used and to maintaln an

'.effect:l.ve seal around the instrument. In another

embodlment of the cannula a valve is provided which 1is

closed when the rollers within the housing are 1in

engagement with each other. When a laparoscopic

 1nstrument is passed through the housing to separate

the rollers, the valve moves to an opened position to
permit the laparoscopic instrunent to pass

therethrough.
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BACKGROUND OF THE INVENTION

The field of the invention relates to medical
instruments and more specifically to a cannula for use
with laparoscopic instruments to permit the passage of
laparoscopic instruments through the cannula while
maintaining a seal around the instruments.

The use of cannulas in laparoscopic surgery is
well known. In laparoscopic surgery an incision is

made by means of a trocar and the abdomen is filled

with carbon dioxide gas. The cannula which maintains

the incision open to receive surgical instruments must
be kept closed to prevent the escape of the gas. Many
prior art cannulas utilize a trapdoor within the
housing of the cannula with the trapdoor being spging
pressed to a closed position. The trapdoor opens Qhen
an instrument is passed through the cannula. However,
quite frequently the laparoscopic instrument has a
curved tip or other structure which will catch on the
trapdoor and thus prevents the removal of the
instrument from the cannula. Cannulas of this type
are shown in the Moll et al patent 4,654,030 and the
Deniega et al patent 5,066,288.

Prior art cannulas are designed with flexible
seals to permit passage of instruments through the

cannula without permitting gas within the abdominal

cavity from leaking through the cannula. However,
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1)

such seals are generally designed for a single size oO:

|

instrument and when instruments of varying diameters are

l}

used, the seals are 1neffective and permit the escape of

gas from the abdominal cavity. The present inventilion

f-
-

overcomes the above—noted disadvantages of prior art

cannulas.

SUMMARY OF THE INVENTION

The present invention overcomes the disadvantages ot

prior art cannulas by providing a cannula for use with
laparoscopic instruments comprising a housing having a
bottom wall, top wall and sidewalls, said housing having
a passageway extending through the top and bottom walls,

—

a hollow tube extending from the bottom wall of the

i

housing, a pair of rollers disposed within the housing,

means mounting said rollers to urge the rollers together
so as to close the passageway within saild housing, said
means permitting said rollers to separate and open the
passageway when a laparoscopic instrument 1s passed 1nto
the passageway.

g

The cannula may have a pair of spring pressed

rollers which are urged to a position wherein the rollers

U B

block o:

f the passageway within the cannula to prevent

gas within the abdominal cavity from escaping toO

3
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atmosphere.

Preferably, a slidable plate 1s mounted on the

housing with the slidable plate having a series of

el

variable sized openings therein with each of the openings

having slitted flexible seals therein. Thus, laparoscopic

e
—

instruments of different sizes are matched with the

aperture sizes 1n the slotted plate and the selected

sealed aperture is positioned 1n alignment with the

passageway through the cannula, Thus, effectlve sealing

o

of the passageway can be achileved even when various sized

instruments are used.

o~

In another embodiment of the present 1nvention, a

flexible valve 1s positioned within the housing

pr—

immediately beneath the rollers. A palr of arms are

mounted on the rollers with the arms adapted to close the

flexible valve when the rollers are in engagement wilth

cach other. When the rollers are separated by forcing a

laparoscopic instrument between the rollers, the arms

"

which engage the flexible valve move apart sufficiently
to permit the laparoscopic instrument to pass through the
cannuila.

The present invention also provides a cannula for

use with laparocscopic instruments comprising, 1n

4
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combination, a hollow housing having top, bottom and side

walls, aligned apertures 1n the top and bottom walls to

]
p—

form a passageway between the apertures, a pair of

spring, mounted rollers disposed within said housing,

sald rollers beiling urged together to close the passageway

between said aligned apertures and means for seallng

'-

closed at least one of said aligned apertures.

The present invention provides a cannula for use 1in

p—
-

laparoscoplc surgery which provides for effective sealing

of the passageway 1n the cannula for 1nstruments of
varylng sizes.
The present invention also provides a cannula having

a slidable plate with various sized apertures therein and

sealing means within the apertures so as to provide

1]

effective sealing of the cannula with various sized

laparoscopilic 1lnstruments.

The present invention also provides a flexible valve

H

within a cannula and a pair of arms which are spring

pressed to maintain the flexible valve 1n a closed

A

position with the arms opening 1n response to passage of

a laparoscopic instrument through the cannula to permit

P

the flexible valve to open sufficiently to permit the

—r
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instrument to pass therethrough.

-

Other features and many of the attendant advantages

of the present invention will become more readily

.

apparent upon consideration of the detailed specification

5 in connection with the accompanying drawlngs wherein:

BRIEF DESCRIPTION OF TH!

L™

DRAWINGDS

.

Fig. 1 is an elevational view of the cannula with a

laparoscopic instrument passing through the cannula,

Fig. 2 1s a cross sectional view along the lines A-A

10 of Fig. 3 with the roller shown 1in partial sectional

vView,

Fig. 3 is a top plan view of the cannula,

Fig. 4 is a sectional view along the lines B-B of

Fig. 3,

gr—

15 Fig. 5 is a bottom plan view of the cannula,

1)

Fig. 6 1s a cross sectional elevational view of

another embodiment of the cannula, and

Hh
()

Fig. 7 1s a sectional view showling the passage O:

laparoscopic instrument through the cannula.

D DESCRIPTION OF THE PREFERRED EMBODIMENT

L

20 DETATLLI

In Fig. 1 there is shown at 1 a cannula for use 1n

laparoscopic surgery. The cannula comprises a housing 2

and an elongated hollow tube 3 fixed to the bottom wall

—

of the housing. Only the upper end

29 Ha
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portion of the hollow tube 3 is shown and a valve 4 is
attached to the tube to admit gas through the tube
into the abdominal cavity. '

In use, a trocar 5 is passed through the housing

1 and through the hollow tube 3 to cut an incision in
the abdominal wall. The trocar is then removed and

the valve 4 is opened for insufflation of the abdomen.

The cannula remains in place and serves to admit

laparoscoplc surglcal instruments to enter the abdomen

'while maintalnmg a seal to prevent the escape of the

-pressurlzed gas within the abdomen.

As shown in Fig. 1 there are provided a pair of
rollers 6 and 7 mounted on spring members 8 and 9
respectively which urge the rollers 6 and 7 towards
the center of the housing. The spring members 8 and
9 are mounted on fixed pins 10 and 11 respectively

and, as shown, one arm of each spring engages a side

- wall of the heusing and the other arm of the spring

",_engages a roller to urge the rollers into contact with

each~other. Referrlng to Flg. 2 it can be seen that

the'end.portion of an arm of spring 8 is bent to form

a shaft 12 which extends through roller 6 to provide

an axis for rotation of the roller. Roller 7 is

similarly mounted on an arm of spring 9.

The housing 1 has a centr‘ally disposed downwardly

extending block 13 having a central passageWay 14
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extending therethrough as shown in Fig. 4. The lower
faces of the block 13 are curved to receivo the
rollers 6 and 7 as shown in Fig. 4. When a trocar or
other surgical instrument is not disposed within the
cannuia, the rollers 6 and 7 are spring-pressed into

contact with each other to close off the passageway 14

and thus prevent escape of pressurized gas from the

abdominal cavity. In Fig. 5 there is shown a bottom
plan view of the housmg 2 and showing in dotted lines
the rollers 6 and 7 in face to face engagement to

prevent pressurlzed air which passes 1nto the hous:.ng

2 through opening 15 1n the bottom wall of the hous:mg

from escaplng to atmosphere. ;
There is provided in the top wall of the hou51ng
2 a slidable plate as shown at 16 in Fig. 3 This

slidable plate fits within a slot formed in the top of

"~ the housing member as shown in Fig. 2. The plate has

apertures therei‘n Of two different sizes and the plate

| can be pos:.tloned so that either the large or small

;openlng 1n the plate 1s disposed between the opening

17 in the top of the housing member 1. As shown in

- ,'Flg 3' the smaller openlng 18 is disposed directly

'. beneath aperture 17 whlch 1s, of course, allgned with

passageway 14 Wlthln the housmg 1. The opening 18 1is

prov:.ded with an elastic diaphragm completely covering

the opening and having a slit therein as shown at 19
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in Fig. 3. When a trocar or surgical instrument
having a small diameter is passed through the opening
18, the elastic diaphragm opens' along slit 19 to
permit the passage therethrough of the trocar or
surgical instrument. The elastic dlaphragm forms a

tigh‘t seal surrounding the instrument to prevent

outflow of the pressurized gas within the abdomen.

Wwhen larger sized trocars or surgical instruments

are required, ‘the plate 16 is slid to a position where

the 1'arger aperture 20 is 1in alignment with the

eperture 17. ‘ Aperture 20 is also provided with an

elastic diaphragm which is slitted so as to permit the

larger diameter trocar o‘tr:. surgical instrument to pass

through the passageway iﬁn the cannula without loss of

pressurized gas.

‘  In.Figs; 6 and 7, there is a disclosed a further

. embodiment of the present invention. In this

embod:.ment, a heusing 21 is provided with aligned

.......-,"',Openlngs _ 24 and 25 in the bottom and top walls

. * B . . .
' . - PR .
. . . . . .
Vs . . . .
. . . .o ' .
. . .
. .'
.
' .
' . - .
' :
'
. .
'
. .«

25

| respectlvely. There is further provided a slidable
plate 26 having a large aperture 27 and a small

. o aperture 28 having slitted flexible diaphragms similar
' to.'thOSe _d,eseribed in the Fig. 1 to 5 embodiment. As

‘shown in Figs. 6 and 7, the plate 26 is slidable

within a slot formed between members 29 and 30.
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Within the housing there are disposed a pair of
rollers 31 and 32 Wthh rollers are rotatably mounted

on pivot arms 33 and 34 respectively and spr:.ngs 35
and 36 respectlvely urge the rollers to an abutting
position as shown in'Fig. 6.

Disposed beneath the rollers 31 and 32 is an
elastic valve member comprising an elastic sleeve 37

which is retained in position above the aperture 24 on

'_the-bottom.wallof housing 21. The elastic sleeve 37

10

15

is supported at the upper end by a fixed frame 38

which has a central aperture therein in alignment with

- the aperture.

The pivotal arms '35 and 36 have extensions

thereOn as shown at 39 and 40 respectively and lt can

be seen that when the rollers 31 and 32 are in

abutting relationship, the arms 39 and 40 are forced

into the flexible sleeve 37 so as to close off the

.. .-passageway between openings 24 and 25 in the bottom
,wall and top wall respectlvely of the housing 21.
.Referrlng to Flg. 7 it can be seen that a trocar for

surglcal mstrument 40 has been passed through the

passageway 25 between the rollers 31 and 32 which

25

' forces the arr'ns 39 and 40 outwardly so as to permit

the'trocar to pass through the flexible sleeve valve
37 and through the passageway 24. The rollers 31 and

32 in this embodlment of the 1nvent10n do not perform
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the function of providing a seal as in the embodiment
of Figs. 1 to 5, the rollers 31 and 32 perform the
function of opening and closing the flexible sleeve
valve 37.

Obviously many modifications and variations of
the present invention are possible in light of the
foregoing teachings. What is claimed as new and is

desired to be secured by Letters Patents is:

10
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1. A cannula for wuse with laparoscopic
instruments comprising a housing having a bottom wall,
top wall and sidewalls, said housing having a
passageway extending through the top and bottom walls,
a hollow tube extending from the bottom wall of the
housing, a pair of rollers disposed within the
housing, means mounting said rollers to urge the
rollers together so as to close the passageway within

said housing, said means permitting said rollers to

separate and open the passageway when a laparoscopic

instrument is passed into the passageway.

2. A cannula according to claim 1 and further
including means for sealing the passageway when a

laparoscopic instrument is passed into the passageway.

3. A cannula according to claim 2 wherein said

means for sealing the passageway comprises a slidable
plate having a plurality of apertures therein to

receive laparoscopic instruments of varying diameters.

4. A cannula according to claim 3 and further

including slitted seals disposed in said apertures.

5. A cannula according to claim 1 and further

including a flexible valve disposed in the passageway

11
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beneath the rollers and pivotal arms extending
downwardly from the rollers to engage said flexible
valve so thét when the rollers_engage each other the
flexible valve is forced to a closed positionby said
pivotal arms and when a la'paroscopic instrument 1is
forced between the rollers the flexible valve is
opened to pass the laparoscopic  instrument

therethrough.

6. A cannula for use with laparoscopic
instruments .comprising, in. combination, a hollow
;houSing having top, bottom and side walls, al igned
apertures in the. top and bottom walls to form ,a
_ passag'eWay' between the apertures, a pair of Sprinj;,

"mounted rollers disposed within said housing, said

| rbllers-being.urged together to close the passageway

'abetween said aligned apertures and means for sealing

,.clqséd at least~one'of said aligned apertures.

7.Acannu1aaccording to claim 6 wherein said
. : sealing means including a slidable plate having
| 'open_j..ngs therein of different diameters and having
   §1ittedf1exib1e sealing discs disposed in said

apertures.

12



2088827

17
6 18 14

W . VN I”““w
.'A’"llk"/[‘ L

. Q“‘ m‘i
| \@g W

wwam"mm

6
’/ - /E_J

FIG. 2

JNVENTOR &

JOHN S. GENTELIA
FRANK R WILLIAMS
WILLIAM C. WHEATLEY
SHARYN E, LONGO

DEBORAMH E, FORBEY
f’ﬂ‘rfu'r A&Eﬂrs




/ .ﬁ.
AN 2

- ,4*.1 B

/5~

/5
2 Nl ] }-::__/ _}::‘:_ m,l ll"i |
iN \) " | FIG. 5
uu 4 — 'mmn
6 7

/INVENTORS

JOHN S. GENTELIA
FRANK R WILLIAMS
WILLIAM C. WHEATLEY
SHARYN E. LONGO
DEBORAN E, FORBEY
PRTENT AGENTS




2088827

FIG. 6

29 2r 25 28
30

S ST SO T TS SV N TS
N TN 2L 2 Wi 17 & A ol et
| WA WA W ) DL bW . WA,

26

21

e/

L S Nt N NBT g VT NN N NN
7V 7 & AT 1 NI/ & Al W & | |
‘ RN VAN TSN | | N ANV .. -

N
‘\

[

A A ]
______

JNVENTORS

M N2g4  JoHN S. GENTELIA
ERANK R WILLIAMS
WiLLIAM C. WHEATLEY
SHARYN E, LONGO
DEBORAH E, FORBEY

PATENT AGENTS







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

