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This invention relates generally to a cannula. In par 
ticular, the present invention is concerned with a peri 
toneal cannula which can effectively seal a perforation in 
body flesh and which can be retained in position in the 
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perforation along with any tubular element which is in 
Sertable through the cannula. 
A number of insertion devices have been previously 

known in the art; however, for a variety of reasons, such 
devices have not been successful in preventing, for exam 
ple, the infection that often occurs in the perforated 
flesh, due to the ineffective sealing of the perforated tissue 
from fluids contained in the peritoneal cavity. The known 
prior art insertion devices have also not solved the per 
sistent problem of preventing undue irritation in the per 
foration of the tissue, whether caused by normal move 
ment of the patient or necessary manipulation of the de 
vices by those administering to the patient, thus neces 
sitating frequent withdrawals of the device and a conse 
quent loss in effectiveness of the treatment. Further, these 
known prior art devices have required surgical implanta 
tion and subsequent suturing, in order to similarly achieve 
even the ineffective sealing previously experienced, and 
required surgery to remove the device. 

Inflatable devices are also known which are designed to 
be used within a body. Devices of this nature are typi 
fied by the Wallace patent, No. 2,667,875; however, these 
inflatable devices in general, and the Wallace catheter 
in particular, do not effect any sealing of a perforation, 
but rather are to be used within a natural body cavity. 

Accordingly, it is a principal objective of the present in 
vention to provide a cannula which effectively seals a per 
foration made in the tissue. 

It is a further object of the present invention to pro 
vide a novel cannula which is adjustable, pressure-sensi 
tive, self-retaining, and introduced through standard tro 
cars which is maintained substantially free from contact 
with the perforated tissue. 

Another object of the present invention is to provide 
a cannula which can seal a perforation and retain itself 
in position along with any tubular device inserted through 
the cannula irrespective of thte normal movements of the 
patient. 
A further object of the present invention is to produce 

tension in the cannula in order to draw the balloon at 
tached to the end of the cannula tightly against the flesh 
surrounding the perforation. 
This invention has as a further object the provision 

of a novel cannula which is self-adjusting when in posi 
tion in a perforation and will be responsive to increases 
in natural internal body pressures to effect a greater seal 
ing with the lowest possible initial pressure against the 
flesh surrounding the perforation when positioning the 
cannula in the body. 
Another object of this invention is to provide a cannula 

having a balloon sealing means which can be collapsed 
beyond one end of the cannula, in order to permit the in 
sertion of the cannula and balloon through a trocar hav 
ing substantially the same internal diameter as the exter 
nal diameter of the cannula. 
A further object of the present invention is to provide 

a peritoneal cannula in which the end of the cannula can 
be trimmed in accordance with generally accepted surgical 
practice for an aseptic technique without deflating the 
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Sealing balloon, and which is economical to produce and 
disposable after use. 

These and other objects and advantages of the present 
invention will become apparent to those skilled in the 
art, from the following description when read in con 
junction with the accompanying drawing, wherein: 
FIGURE 1 is a side elevational view of the peritoneal 

cannula, partly broken away, according to the present in 
vention, showing the cannula in position through a per 
foration in body tissue; 
FIGURE 2 is a cross sectional view along lines 2-2 

of FIGURE 1, showing particularly the cannula holding 
and constriction assembly means and the inflated balloon 
embedded in position in the flesh surrounding the 
perforation; 
FIGURE 3 is a cross sectional view on an enlarged 

scale taken along lines 3-3 of FIGURE 2, and 
FIGURE 4 is a perspective view of a modification of 

the flange portion of the cannula holding and constriction 
assembly means. 
The present invention is a peritoneal cannula for posi 

tioning in a perforation in a body that includes a cannula 
holding and constriction assembly means which is axially 
movable along one end of the cannula and which coop 
erates with an inflatable balloon surrounding a disc at the 
other end to retain the cannula in a predetermined posi 
tion about a perforation in the flesh and in which the bal 
loon contacts the flesh only at a distance from the perfora 
tion in the flesh and is self-adjusting, depending upon the 
internal pressure in the body. The holding and constric 
tion means enables the cannula to be positioned by itself 
through a perforation in the flesh or may be used as an 
insertion device which receives a tubular element through 
the cannula and which, when in position, secures the tubu 
lar member to the cannula. 
FIGURE 1 is a showing of the peritoneal cannula 

designated generally by the numeral 0. The material of 
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which the peritoneal cannula is composed should be one 
that is flexible, easly sterilized and inexpensive, and most 
importantly, one that will not irritate the flesh upon any 
contact between the cannula and the flesh. Also, it is im 
portant that upon inflation the balloon will not distort, 
but will assume the predetermined shape. Accordingly, 
it has been found that the peritoneal cannula should be 
made of plastic material, such as polyvinyl, polypropylene, 
or polyethylene. Also shown is a tubular element 12 
which may have perforations 14 at one end and which 
may be used as a fluid withdrawal or insertion device. 
The tubular element or tube 12 also represents any one 
of a number of devices which can be used for taking meas 
urements, photographs, a catheter for injecting or with 
drawing fluids, or otherwise treating interior portions of 
the peritoneal cavity. 
The peritoneal cannula 10 includes a cannula 16 of 

sufficient length to be inserted into a perforation. At the 
end of the cannula 16 is provided an inflatable balloon 
8, which is shown to be ring-shaped; however, this shape 

is not critical, since the balloon should have a configura 
tion depending upon the end outline of the perforation P 
in the flesh F. It is important for the balloon 18 to en 
compass the perforation P and bear against the flesh F 
at the contact area 20 surrounding the perforation, which, 
as shown is substantially removed from the perforation. 
A connecting disc 22, which may be annular, is pro 
vided. This disc is secured at its inner circumference 
24 to the flared end portion 26 of the cannula 16, in 
order to position the contact area 26 of the balloon at a 
distance from the perforation. The disc, as shown in FIG 
URE 2, is uniformly thinner in longitudinal cross sec 
tion than said balloon when said balloon is inflated. 
The balloon 18 may be infiated by liquid such as saline 

solution through lumen 27, which is suitably secured as 
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by fusing to the lower sheet 36 and is further connected 
to and passes through the disc 22 at 36. 
The balloon E8 is shown to be formed of upper and 

lower sheets 28 and 30 of plastic, which are fused at the 
outer circumference 32 of the inner annular portion form 
ing the disc 22. The outer diameter of disc 22 should 
be at least one and one-half the diameter of the perfora 
tion, as best shown in FIGURE 2, 

In order to form the balloon i8, which may be of ring 
or toroidal or similar shape, it is desirable to use a flat 
piece of plastic for the lower sheet 30, and the upper 
sheet 28 should be vacuum formed into a raised curve 
prior to sealing the upper sheet to the lower sheet, in order 
that the disc 22 may be more remote from the contact 
area 20, thus allowing greater depression of the disc by 
either internal body pressure or tension on the cannular 
without the disc coming in contact with the perforated 
flesh. As shown the disc 22 is eccentrically positioned 
relative to the balloon. 

It is to be noted that the upper portion of the balloon 
forms a smooth contact surface at 20 which avoids ir 
regularities when the balloon is inflated. Because of the 
shape of this contact area, which may be curved as shown, 
the contact area 20 of the balloon will embed into the 
flesh upon tensioning of the cannula. FIGURE 2 clear 
ly shows this important result of the present invention. 
It can be seen that forming the balloon with a depressed 
or flat center, such as disc 22, permits the tissue to form 
greater contact with the balloon and thereby provide a 
greater seal. 
The disc 22, therefore, performs a variety of functions, 

the first having been described as enabling increased con 
tact forming a secure seal between the balloon and the 
flesh at a point removed from the perforation; the second 
is to receive the lumen 27 for passage from the underside 
of the balloon into the perforation; the third is to pro 
vide a strong connection between the inner edges of the 
balloon and the cannula which will enable the balloon 
and disc to be collapsed in front of the cannula and to a 
size substantially the same as the diameter of the can 
nula, and thus not require a particularly large perfora 
tion; and a fourth is to increase the uncounterbalanced 
area responsive to internal body pressure such that in 
creasing natural internal body pressures, occurring as dur 
ing coughing of the patient, will tend to seat the contact 
area further into the flesh and further allow sealing with 
the lowest possible pressure of the contact area on the 
flesh and the lowest possible tension on the cannula, thus 
enabling the peritoneal cannula to be self-compensating 
and maintain proper sealing during variations in internal 
body pressure. 

In order to maintain the cannula in position in the per 
foration P, there is provided a cannula holding and con 
striction assembly means, shown generally at 38 in FIG 
URE. 2. This assembly means is composed of a flange 
portion 40 which extends radially at least as far as the 
contact area 20 of the balloon and thus provides its own 
contact area 42 in alignment with and directly opposed 
to the contact area 20 of the balloon. Thus it can be seen 
that pressure exerted upon the flange 40 and maintained 
by the assembly means 38 will embed the balloon 18 and 
the particular contact area 20 into the flesh, thus pro 
viding a more effective seal of the perforation P from the 
fluids in the peritoneal cavity. 
The cannula holding and constriction means includes a 

flange portion 40, which is provided with a neck 44 hav 
ing threads 46 on its exterior. The neck portion 44 is re 
ceived in a cap 48, which has internal threads. The flange 
portion 40 and the cap 48 are axially movable along the 
cannula 16 when cap 48 is in loosened position and are 
provided with gripping means 50 and 52 on the cap and 
neck, respectively. 
As best shown in FIGURE 2, an O-ring 54 is positioned 

in the cannula and operates to reduce the size of the pas 
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4. 
sageway 56 in the cannula 16. The diameter of the O 
ring is slightly larger than the inside diameter of the can 
nula, and thus creates a protuberance 58 in the wall of 
the cannula. This protuberance is positioned with the 
gripping means 50 and 52, located on either side, and 
when the cap 48 is in a non-tightened position, gripping 
means 50 and 52 are separated to such an extent that they 
are not both in contact with the protuberance. Accord 
ingly, it is possible for the entire assembly means 38, in 
cluding the O-ring 54, to move axially up and down the 
cannula, since upon movement in any direction, one or 
the other of the gripping means will bear upon the O-ring 
through the cannula wall. As shown, the gripping means 
50 and 52 cannot be separated to the extent that the O 
ring would be dislodged upon movement to a position in 
which its axis is not coincident with the axis of the 
cannula. 
Upon moving the cap 48 towards flange 40, gripping 

means 50 in the cap will come to bear upon the O-ring 
through the cannula wall and move the O-ring to a posi 
tion in which it abuts gripping means 52 again through 
the wall. Further tightening of the cap will force cam 
surfaces 60 and 62, positioned on gripping means 50 and 
52, respectively, into a distorted condition, whereby the 
passageway 56 through the O-ring will be substantially 
decreased in size. Such reduction in size of the passage 
way will maintain any member-such as, for example, 
tubular member 12-that may be inserted into the can 
nula firmly in place. Also, whether or not the tubular 
member 12 is present, the distortion of the O-ring and 
frictional engagement of the gripping surfaces and their 
respective cams upon the sharp curves produced at the 
protuberance 58 of the cam will prevent any axial move 
ment of the assembly means 38. Thus the assembly 
means will maintain the pressure exerted by contact area 
42 upon the flesh F, maintaining a tight seal at contact 
area 20 around the balloon, which creates tension in the 
portion of the cannula between the O-ring and the balloon. 

In use the peritoneal cannula may be easily and simply 
positioned within a body through a normal trocar (not 
shown) by collapsing the balloon after it has been de 
flated by removing the fluid through the lumen 27 and 
collapsing the disc 22. After the balloon has been in 
Serted through the trocar and into the perforation P, the 
balloon is to be inflated through the lumen, preferably 
by liquid saline solution, and a tension force applied 
upon the cannula 16. This tension automatically posi 
tions the balloon around the perforation and at a suffi 
cient distance from the edge of the perforation. With 
the cap 48 loosened so that the cannula holding and 
constriction assembly means 38 may be moved axially 
along the cannula 16, the flange 40 with its contact area 
42 may be moved into place in contact with the flesh to 
exert pressure against the flesh holding the cannula under 
tension, thereby causing contact area to seat in the flesh. 
With the flange 40 so held in position and with appli 
cation of the proper amount of pressure to form a secur 
ing seal between the balloon and the flesh surrounding 
the perforation, the cap 48 may be tightened, in order 
that the gripping means 50 and 52 with their cams 60 and 
62 may frictionally engage the O-ring through cannula 
16 and maintain the assembly means 38 in position and 
maintain the pressure of the flange 40 and its contact 
area 42 as applied to the flesh. Upon tightening of the 
cap 48, the O-ring 54 will deform to reduce and constrict 
the passageway 56 to hold securely any member, such as 
tubular member 12, which is passed down through the 
cannula. Regardless of whether any tubular member 
Such as 12 is positioned in the cannula, the pressure of 
the contact area 42 will be maintained. In the event 
that no instrument is to be placed down through the can 
nula 16, a complete closing of the cannula 16 can be 
accomplished by any suitable clamp or surgical cord 
(not shown), which deforms the cannula 16 to com 
pletely close passageway 56. 
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As shown, the lumen 27 passes through disc 22 at 36 
and into the perforation P and out beneath flange 40. 
It is also possible to provide flange 40a, as shown in 
FIGURE 4, having a slot 64, through which the lumen 
may pass. The flange 40a has a neck 44, as previously 
described. 

It will be understood that there are numerous advan 
tages of the present invention which have been already 
disclosed. In addition, it has been found that with the 
present cannula, any tube that is passed down through 
the cannula is not held rigidly, except by the O-ring, 
thus enabling the inner end of the tubular member, 
whether it has perforations or whether it be a probe or 
sensor, to have some movement which is particularly 
advantageous in the event body fluids are to be drained 

O 
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completely, since it is known that such fluids often tend 
to accumulate in pockets and are not necessarily in one 
location. 

It is also important in that the cannula holding and 
constriction means is adjustable, which enables the de 
vice to be used regardless of the width of the flesh and 
the length of the perforation, thus enabling the device 
to be used in small children, or large obese adults. Also, 
in situations of dialysis or other required entrances into 
a body cavity, the device, according to the present inven 
tion, eliminates the requirement of a re-puncture for 
each redialysis. 
A further important advantage of the present inven 

tion is the fact that the device is so simple that it can be 
installed with a minimum of preparation. The training 
required to insert the peritoneal cannula, according to the 
present invention, can be obtained simply and easily. 
A further advantage of the present invention is that 

the end of the cannula can be cut off in accordance with 
common medical practice without the deflation of the 
balloon. 
From the foregoing detailed description, it will be evi 

dent that there are a number of changes, adaptations, and 
modifications of the present invention which come within 
the province of those skilled in the art. However, it is 
intended that all such variations not departing from the 
spirit of the invention, be considered as within the scope 
thereof as limited solely by the appended claims. 
We claim: 
1. A cannula for sealing a perforation in flesh that 

forms a cavity in a body and for releasably securing to 
said body comprising: an elongated cannula having a 
passageway, an inflated balloon surrounding one end of 
said cannula, separate connecting means secured to one 
end of said cannula and radially outwardly to said bal 
loon, said balloon being positioned radially outwardly 
from said cannula at the point of intersection of the bal 
loon and said connecting means, said separate connecting 
means being uniformly thinner in longitudial cross sec 
tion than said balloon when said balloon is inflated, said 
balloon in inflated condition having a radially outwardly 
extending surface facing the other end of said cannula 
forming a first contact area, a lumen extending substan 
tially the length of the cannula and passing through at 
least a portion of said connecting means and secured so 
as to be in fluid communication with said balloon, said 
first area bieng radially spaced from said cannula and 
adapted to be substantially spaced from the edges of said 
perforation by said separating means so as to provide a 
firm contact between the balloon and the flesh, cannula 
holding means positioned on said cannula for axial move 
ment along said cannula to impart tension to said cannula 
in order to maintain said first area tightly against said 
flesh, said holding means including a second contact area 
facing said first area in order that pressure exerted by 
said second area towards first area embeds said first area 
into the flesh around but substantially spaced from said 
perforation to effectively seal said perforation from said 
cavity, and pressure maintaining means included in said 
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holding means for maintaining pressure of Said second 
area towards said first area. 

2. The cannula of claim 1, wherein the lumen is in 
dependent of said cannula and passes entirely through said 
connecting means and is secured to the opposite side 
of said balloon from said first contact area. 

3. The cannula of claim 1, wherein the connecting 
means is in the form of a flat flexible disc having a di 
ameter greater than that of the perforation. 

4. The construction of claim 1, wherein the connect 
ing means is eccentrically positioned on said balloon and 
is remote from the first contact area to permit greater de 
pression of said connecting means without contact with 
the flesh. 

5. A cannula for sealing a perforation in flesh that 
forms a cavity in a body and for releasably securing to 
said body, comprising: an elongated cannula having a 
passageway, an inflated balloon surrounding one end of 
said cannula, connecting means securing said balloon 
to said cannula, said connecting means extending radially 
outwardly of said cannula to increase the effective pres 
sure area of said balloon, said connecting means being in 
the form of a flat disc secured to the end of the cannula to 
permit the balloon to be folded to have a diameter sub 
stantially the same as the diameter of the cannula, said 
balloon in inflated condition having a radially extending 
surface facing the other end of said cannula forming a 
first contact area, a lumen independent of said cannula 
extending substantially the length of Said cannula and 
passing through said connecting means and being on the 
opposite side of said balloon, said first area being spaced 
from said cannula and adapted to be spaced from the 
area of said perforation, cannula holding and constric 
tion assembly means positioned on said cannula for axial 
movement along said cannula to impart tension to said 
cannula in order to maintain said first area tightly against 
said flesh and to constrict the passageway, said assembly 
means including a second contact area facing said first 
area in order that pressure exerted by said second area 
towards said first area embeds said first area into the 
flesh around said perforation to effectively seal said per 
foration, and pressure maintaining means included in 
said assembly for maintaining pressure of said second 
area towards said first area. 

6. A cannula for sealing a perforation in flesh that 
forms a cavity in a body and for releasably securing to 
said body, comprising: an elongated cannula having a 
passageway, an inflatable balloon surrounding one end of 
said cannula, connecting means securing said balloon to 
said cannula, said connecting means extending radially 
outwardly from said cannula to increase the effective 
pressure area of said balloon, said balloon in inflated 
condition having a radially extending surface facing the 
other end of said cannula forming a first contact area, 
said first area being spaced from the cannula and adapted 
to be spaced from the edges of said perforation, means 
for fluid communication with said balloon, cannula hold 
ing and constriction assembly means positioned on said 
cannula for axial movement along said cannula to im 
part tension to said cannula in order to maintain said 
first area tightly against said flesh and to constrict the 
passageway, said assembly means including a second 
contact area facing said first area in order that pressure 
exerted by said second area towards said first area em 
beds said first area into the flesh around said perforation 
to effectively seal said perforation, pressure maintaining 
means included in said assembly for maintaining pres 
Sure of said second area towards said first area, means 
for reducing the diameter of said passageway, said means 
for reducing including a resilient member slidably posi 
tioned within said passageway and gripping means on 
the exterior of said cannula for gripping said resilient 
member through the wall of said cannula to reduce the 
effective diameter of the passageway and maintain the 
first area embedded in the flesh and the cannula in tension. 
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7. A cannula for sealing a perforation in flesh that 
forms a cavity in a body and for releasably securing to 
said body, comprising: an elongated cannula having a 
passageway, an inflatable balloon surrounding one end 
of said cannula, connecting means securing said balloon 
to said cannula, said connecting means extending radially 
outwardly from said cannula to increase the effective 
pressure area of said balloon said balloon in inflated con 
dition having a radially extending Surface facing the 
other end of said cannula forming a first contact area, 
said first area being spaced from the cannula and adapted 
to be spaced from the edges of said perforation, means 
for fluid communication with said balloon, cannula hold 
ing and constriction assembly means positioned on said 
cannula for axial movement along said cannula to impart 
tension to said cannula in order to maintain said first area 
tightly against said flesh and to constrict the passageway, 
said assembly means including a Second contact area 
facing said first area in order that pressure exerted by 
said second area towards said first area embeds said first 
area into the flesh around said perforation to effectively 
seal said perforation, pressure maintaining means in 
cluded in said assembly for maintaining pressure of said 
second area towards said first area, said assembly means 
including means for reducing the size of said passageway, 
said means for reducing including a resilient member 
slidably positioned within said passageway and gripping 
means on the exterior of said cannula for gripping said 
resilient member through the wall of said cannula to 
simultaneously reduce the effective diameter of the pas 
sageway and maintain the first area embedded in the flesh 
and the cannula in tension, one of said gripping means 
being positioned on opposite side of said resilient member 
from another of said gripping means for movement to 
ward and away from said other gripping means and said 
resilient member. 

8. An insertion device including a cannula for sealing 
a perforation in flesh that forms a cavity in a body and 
for releasably securing to said body, comprising: an 
elongated cannula having a passageway, an inflatable 
balloon Surrounding one end of said cannula, connect 
ing means securing said balloon to said cannula, said 
connecting means extending radially outwardly from said 
cannula to increase the effective pressure area of said 
balloon, said balloon in inflated condition having a ra 
dially extending Surface facing the other end of said can 
nula forming a first contact area, said first area being 
spaced from the cannula and adapted to be spaced from 
the edges of said perforation, means for fluid communica 
tion with said balloon, cannula holding and constriction 
assembly means positioned on said cannula for axial 
movement along said cannula to impart tension to said 
cannula in order to maintain said first area tightly against 
said flesh and to constrict the passageway, said assembly 
means including a second contact area facing said first 
area in order that pressure exerted by said second area 
towards said first area embeds said first area into the 
flesh around said perforation to effectively seal said per 
foration, pressure maintaining means included in said 
assembly for maintaining pressure of said second area 
towards said first area, and a tube within said cannula 
passing through said connecting means, means for reduc 
ing the diameter of said passageway to retain said tube 
in position, said means for reducing including a resilient 
member slidably positioned within said passageway and 
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8 
gripping means on the exterior of said cannula for grip 
ping said resilient member through the wall of said can 
nula to simultaneously reduce the effective diameter of 
the passageway and maintain the first area embedded in 
the flesh and the cannula in tension, one of said gripping 
means being positioned on the opposite side of resilient 
member from another of said gripping means for move 
ment toward and away from said other gripping means 
and said resilient member. 

9. The construction of claim 8, wherein said second 
area includes a flat flange portion in contact alignment 
with said first area. 

10. An insertion device including a cannula for sealing 
a perforation in flesh that forms a cavity in a body and 
for releasably Securing to said body, comprising: an elon 
gated cannula having a passageway, an inflatable balloon 
Surrounding one end of said cannula, connecting means 
securing said balloon to said cannula, said balloon in in 
flated condition having a radially extending surface facing 
the other end of said cannula forming a first contact area, 
said first area being spaced from the cannula and adapted 
to be spaced from the edges of said perforation, said con 
necting means being a substantially flat disc extending 
outwardly from said cannula to increase the effective 
pressure area of said balloon, said disc being eccentrically 
positioned on said balloon and remote from said first 
contacted area to avoid contact to the flesh adjacent the 
perforation, a lumen independent of said cannula extend 
ing substantially the length of the cannula passing through 
Said connecting means and secured to the opposite side 
of said balloon to provide fluid communication with said 
balloon, cannula holding means postioned on said can 
nula for axial movement along said cannula to impart 
tension to said cannula in order to maintain said first 
area tightly against said flesh, said assembly means in 
cluding a second contact area facing said first area in 
order that pressure exerted by said second area towards 
said first area embeds said first area into the flesh around 
said perforation to effectively seal said perforation, pres 
Sure maintaining means included in said assembly for 
maintaining pressure of said second area towards said 
first area, a tube within said cannula passing through said 
connecting means, and said pressure maintaining means 
including gripping means frictionally engaging said can 
nula for holding said assembly in a predetermined po 
sition along said cannula. 
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