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[ 5 7] ABSTRACT 

A self-retaining surgical cannula comprises a catheter 
formed as a tube of elastic material, semirigid in char 
acter, such as polyethylene, polyvinyl chloride or sili 
cone rubber, etc., with a perforate membranous front 
end tough, ?rm and sharp enough to be inserted into 
body tissue without being itself cut or torn by an inter 
nal rigid injection stylet 0r needle. A thin membranous 
ballooning portion of the tube contracts or deflates on 
insertion into the tissue and expands on application of 
?uid pressure within the catheter tube to lock the can 
nula in place. A rigid stylet or hollow needle, some 
what dull at its front end, is provided over which the 
catheter is placed for insertion into the tissue. A limit 
stop ?xed on the catheter prevents over-insertion. The 
application stylet, which is formed to allow ?uid to 
?ow along it into the catheter front end, is withdrawn 
after the catheter tube is in place, leaving the latter 
flexible enough to permit movement of the patient and 
allowing needed surgical procedure while it remains in 
place in the tissue. 

2 Claims, 3 Drawing Figures 





1 
RETENTION CANNULA OR CATHETER AND 

APPLICATOR 
BACKGROUND AND PRIOR ART 

There is a recognized need for a ?exible cannula or 
catheter mechanism suitable for either intermittent or 
continuous injection of ?uids, such as anaesthetics, into 
body tissues while surgical treatment is being given. In 
obstetrics practice, for example, it is often desired to 
provide paracervical anaesthesia over a prolonged pe 
riod of time. It is obviously necessary that the applica 
tor or cannula remain in place, while not unduly re 
stricting movement of the patient or interfering with 
the vnecessary medical or surgical procedures'Thus, 
there is need for a cannula or catheter which can pene 
trate body tissue with minimal injury and supply peri 
odically or over a sustained time period the necessary 
fluid anaesthetic, etc., while remaining securely in 
place and without requiring use of complicated fasten 
ing means. . 

Suggestions have been made in the prior art, as in 
U.S. Pat. No. 3,508,545 to Reif, et al, for a ?exible self 
securing catheter. The patentees have described a can 
nula in the form of a slender tube of silicone rubber 
which has at its forward end a small retaining barb. This 
device is inserted into the tissue to be treated by means 
of an outer tubular needle which surrounds the cathe 
ter and which itself is guided in an outer tube of rigid 
plastic construction. After the catheter is secured in the 
tissue, the inserting means are withdrawn. Thereafter, 
treating ?uid is injected as needed through the slender 
?exible tube. The barb or retaining element in this case 
is necessarily soft, ?exible and quite small. It may not 
be retained in soft tissues as well as is required for some 
cases. 

Other references in the prior art have described ex 
pansible or in?atable securing means for retaining a 
catheter or silimar cannula in tissue or especially in a 
body cavity. Some of these are complex mechanical de 
vices. Thus, U.S. Pat. No. 3,692,029 described spring 
actuated mechanical wings which are pushed out 
wardly from the tubular body of a trocar or injection 
device for retaining that device inside of a body cavity. 
Other self-retaining catheters or trocars are suggested 
in U.S. Pat. Nos. 1,922,084; 2,230,150; 2,320,157, and 
3,438,375. See also U.S. Pat Nos. 3,544,668; 
3,606,889, and 3,734,100 for other devices having rel 
evance in some respects to the present invention. Still 
other retention means are described in U.S. Pat. Nos. 
3,713,447 and 3,039,468. The latter shows ?nger 
members or expandable membranes which, on applica 
tion of pressure or other manipulating means, serve to 
spread or expand and hold the device in place against 
premature withdrawal or displacement. 
Most of the devices mentioned in the prior art, in the 

above patents and in others, are subject to the objec 
tion that they are rigid, either causing considerable dis 
comfort to the patient or requiring that the patient be 
restrained against movement or at least against certain 
kinds of movement. In many cases, also, they interfere 
with procedures or operations by the surgeon or physi 
cian. 
Other devices for special application have been spe* 

cially designed or shaped so as to be self-retaining, as 
in the case of an ear drum penetrating device, de 
scribed in U.S. Pat. No. 3,645,268. Such devices are 
not suitable for'the purposes of the present invention 
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which are to make use of ?exible cannular means 
which are reliably retained in the tissue being treated, 
as, for example, in the tissues commonly requiring an 
aesthetic treatment in childbirth and in analogous situ 
ations. 
The use of ?exible catheters or catheter tips is, of 

course, well known. Some of these have been applied 
or inserted in tissues by use of a more rigid guiding or 
inserting tool such as an interior stylet or an external 
tubular guide. In some cases the guiding means have 
been separate and withdrawable, as in the case of U.S. 
Pat. No. 3,508,545, mentioned above. However, most 
of the prior art devices do not meet the required crite 
ria of the present invention, that is, they lack one or 
more of the features of being ?exible, of being insert- ' 
able into soft tissue directly, of being retained in that 
tissue reliably in spite of tissue softness and/or being 
designed to permit manipulation of that tissue or move 
ments of the patient, voluntary or involuntary, while 
permitting intermittent or continuous medication, as by 
injection of anaesthetic ?uids or the like. A further re 
quirement, for the present case, is that the depth of in 
sertion into tissue should be accurately controllable in 
each case. A further and important aspect of the pres 
ent invention is the discovery that by proper design of 
the ?exible catheter member, although of thin elastic 
membranous structure, it can be formed with a ?rm 
and sharp enough front end that it may be inserted into 
the tissue to be treated. Penetration is effected while 

. the catheter is shrouded over a rigid stylet or hollow 
needle. Moreover, this can be done without tearing or 
cutting the cannula and without undue pain or injury to 
the patient. All rigid elements used for application of 
the catheterin the present invention, can be withdrawn 
and the catheter will remain securely in place until in 
tentionally removed. '7 

Other objects of the invention will be further illus 
trated and explained in connection with the detailed 
description which follows. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 shows a plan view of the cannula, which com 
prises a catheter and applicator means, with certain 
parts cut away or shown in section. 
FIG. 2 shows an enlarged fragmentary sectional view 

of the front edge of a catheter and the inserting end of 
a rigid stylet, for a typical application. 
FIG. 3 shows a similar enlarged fragmentary sec 

tional view of the ?exible catheter inserted in soft tissue 
and secured therein by an enlarged balloon section, the 
inserting stylet having been withdrawn. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring ?rst to FIG. 1, the ?exible catheter 1 1 itself 
is shown as being in the form of a hollow tube of ?rm 
but ?exible sterile material, such as polyethylene, vinyl 
chloride, silastic, or silicone rubber. At its left or rear 
end this tube 11 is secured by a flange 13 in a nipple 
or coupling element 14 by means of which the catheter 
may be attached to the outlet 15 of a syringe 20. To 
wards its forward or left end, the catheter is provided 
with a ?xed or integral stop member or limit device in 
the form of a ring 16. In front of the stop member 16, 
the tube body is reduced in thickness at 17 to form a 
normally expanded or expandable “balloon” member 
when the catheter is in place in tissue 40, FIG. 2. Stop 
member 16, of course, serves to limit the depth of pen 
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etration to which tube 11 can be inserted into tissue 40. 
In its front end portion, the tube 11 is formed as a 

thin membrane at 21 with a sharp cutting edge 22; 
being made of very tough and strong film material, its 
body can be stretched over the dull point of a stylet or 
needle 25 without being cut or torn by the needle. The 
stylet 25 is blunt at its front end 29 but the tube 11 at 
its front end 21 is firm and sharp enough that the as 
sembly can be inserted in tissue such as that involved 
in obstetrics without cutting or tearing the film. The 
front end part 21 is provided with perforations 23. Nee 
dle 25 may be hollow, if desired, in which case similar 
perforations 27 in its forward end allow injection of 
fluid through the front of the catheter from the syringe 
20 or from any other soruce. If stylet 25 is not hollow, 
it is shaped or sized so that fluid from source 20 may 
flow along it into the front end of the catheter 11. 
The stylet 25 is ?anged at 28, at its rear or right end, 

FIG, 1; this ?ange ?ts within the coupling connection 
14 to syringe 20; the syringe or fluid supply source may 
be of any suitable type, as will be obvious. When the 
catheter 11 is attached to the syringe 20 through outlet 
coupling 14, and the rigid stylet 25 is in place within the 
catheter as in FIG. 1, the thin but penetrating mem 
brane part 21 being stretched over the end of the nee 
dle, the balloon part 17 may be normally expanded 
somewhat as shown in dotted lines in FIG. 1. However, 
this balloon part 17 smooths out as the needle or stylet 
carrying the outer membrane cover is forced into the 
tissue 40, as seen in FIG. 2. Outlets 23 in the mem 
brane, and openings 27 in the stylet or needle, if the lat 
ter is hollow, permit the injection of anaesthetic ?uid 
or other medication into the tissue from the syringe 20. 
This action of injecting ?uid moreover, assists in ex~ 
panding and holding the balloon section 17 in ex 
panded tissue-locking position, as shown in FIG. 3. The 
membrane at 17 may expand somewhat, even without 
this internal pressure, as the stylet is withdrawn from 
the tube 11, tending also to lock the latter in place 
within the tissue 40. 
An important aspect of the present invention is the 

discovery, mentioned above, that the thin membrane 
end of the catheter can be drawn over the stylet and re 
tain sufficient sharpness to penetrate the tissue without 
undue difficulty and without tearing or cutting the thin 
membrane part 21, so that the catheter front end is 
neatly inserted into the tissue and locked there with 
minimum damage to the tissue. Experience has shown 
that the flexible catheter element, in the cannula, when 
made of a high grade, relatively ?rm synthetic rubber 
or stretchable plastic of sterile and sanitary type, can be 
inserted smoothly with the needle and is readily 
stripped off to remain securely in place when needle 25 
is withdrawn. However, by applying some ?uid pres 
sure from the syringe as the needle or stylet is with 
drawn from the tube 11, FIG. 3, the stripping of the 
tube 11 off the needle is further facilitated and the bal 
loon part 17 is kept fully expanded. Thus, the device is 
locked firmly and reliably in place. To withdraw tube 
11 from the tissue, stylet 25 is reinserted to de?ate the 
balloon part; the dull point on the stylus prevents cut 
ting the catheter. This permits the balloon 17 to col 

25 

35 

45 

55 

60 

65 

4 
lapse. Then, the whole device can be withdrawn from 
the tissue without injury to the latter. 
The original syringe 20 is employed while continuing 

to supply treating ?uid, or the tube 11 may be attached 
to another ?uid source after the stylet has been with 
drawn from the catheter, as in FIG. 3. If desired, the 
stylet may be made retractable without requiring that 
it be completely removed from tube 11, but wherever 
a stiff needle or stylet would cause discomfort to the 
patient or would restrict the patient‘s movements unde 
sirably, or would interfere with proper medical or surgi 
cal procedures, it should be removed. This may be 
done by disconnecting the connection or coupling 14, 
removing the stylet from the catheter 11, and recon 
necting the latter to the syringe or to some other source 
of treating fluid, thus repressuring the balloon part 17 
to hold the catheter in place. 
While reference has been made to treatment of cervi 

cal tissue or related tissue with anaesthetic ?uids, it will 
be understood that the invention is suitable for treat 
ment of other soft tissue with anaesthetics or with other 
treating agents, according to good medical practice and 
with appropriate skill. It will be obvious that various 
modifications can be made in the apparatus and in its 
application, without departing from the spirit and pur 
pose of the invention. The particular materials em 
ployed for the various parts may be varied, in accor 
dance with good practice in the medical instrument 
?eld. Thus, the tubes 11 will ordinarily be expendable, 
used only once, while the applicator means 25 and 
other mechanical parts may be of stainless steel or the 
like and sterilized and reused as often as needed. Obvi 
ously, any of the parts may be expendable or they may 
be made of materials suitable for sterilization and re 
USE. 

It is intended by the claims which follow to cover the 
invention and its obvious variations and modifications 
as broadly as the state of the prior art properly permits. 
What is claimed is: 
1. A cannula for penetration into and retention 

within soft body tissue, for injecting treating ?uid into 
said tissue, comprising: 

a. A ?exible catheter tube of resilient plastic material > 
having adjacent its forward end a thin membranous 
part expandable into a balloon structure and hav 
ing a front end closed and formed in a point to fit 
over and be inserted into said tissue by a stylet, said 
catheter including openings therein positioned ad 
jacent said closed end to permit transmission of 
treating ?uids from said catheter to surrounding 
tissue; 

b. A rigid stylet slideably mounted within said cathe 
ter and having its forward end formed into a point 
for supporting the pointed closed end of said ?exi 
ble catheter during insertion in said tissue; 

0. And means connected to said catheter for supply 
ing treating ?uid therethrough to said body tissue. 

2. The combination set forth in claim 1 wherein said 
catheter includes a stop member formed integrally 
therewith and comprises an annular ring positioned to 
limit the depth of penetration of said catheter. 

* * * =l< * 


