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| (57) Abstract

*" A microcannula (12) having a tip (16) beveled at an angle of about 25° is provided with a pointed trochar (10) in the Jumen
of the cannula. The trochar (10) is removable but tightly held within the lumen of the cannula (12) and helps confer rigidity to the
-device comprised of the cannula (12) and trochar (10) The point of the trochar (10) contained within the lumen protrudes beyond |
the end of the cannula (12) and may be used to pierce small vessels (18) or hollow structures and guide the cannula (12) into the, -
interior of vessel (18) or hollow structure without the need for prior incision in the vessel (18) or hollow structure.

*V(Refcrrcd to in PCT Gazette No. 20/1993, Section )
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Cannula

Field of the Invention

~

The present invention relates to the field of surgical

devices.

Background of the Invention

Cannulas are hollow tube instruments used to deliver fluids or
remove fluids from blood vessels, ducts or other hollow organs

of animals. While many sizes of cannulas are available

commercially, microcannulas suitable for use in surgery on
small animals are of limited design and utility, The 'smallest
available cannulas are generally flat tipped and are largé
enough to accommodate a 14 to 24 gauge needle in the lumen of
the cannula, which needle is used as a trochar. Small

- cannulas are generally made of small bore polyethylene tubing

and are supplied with a hypodermic needle which is used tQ 
block a cannula to prevent fluid contained in the vessel of
the hollow organ from draining until the cannula is in place

in a pre-made incision in the vessel or other hollow organ.

© As cannulas decrease in size, they are more flexible and
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easily bent and therefor difficult to manipulate. The

flexibility of small cannulas occurs because of the decreasing

"absolute'wall thickness of the cannula as they get smallerrin 

diameter, and concomitant loss of rigidity of the cannula

;,wall.

Conventional cannulas are supplied with trochars that move

freely in the lumen of the cannula since it is conventionally

desirable to be able to quickly remove the trochar once a
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vessel is cannulated.

Conventional small cannulas appropriate for use in cannulation
of small blood vessels in microsurgery are notoriously
difficult

to use. The smallest cannulas available frequently require
many minutes of patient and skilled manipulation to prepare a
micro- incision in a blood vessel and properly place the
cannula in small blood vessels.

Summary and Objects of the Invention

The present invention comprises a very small bore cannula
having a beveled tip with a sharp pointed trochar tightly, but
removably placed in the lumen of the cannula. This cannula or
microcannula and associated trochar have sufficient rigidity
to be relatively easily manipulated. Furthermore by means of
using a sharp pointed trochar and bevel tipped cannula, it is
possible to cannulate a small blood vessel with out the
necessity of incising the blood vessel wall before inserting
the cannula and trochar.

It is an object of the invention to provide in easily
manipulated cannula which can be used to cannulate small

hollow organs and blood vessels in a short period of time.

It is another object of the invention to provide a
microcannula and trochar that function together as a unit to

provide rapid cannulation with a minimum of blood loss.

I397Xisyet another object of the invention to provide a
microcannula and trochar that can be used to cannulate a blood
vessel without making a preparatory incision before inserting
the trochar and cannula into the blood vessel.
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- microcannula is about 0.016 inch. The outside diameter of the
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Brief Description of the Figures

Figure 1 is a side view of the trochar according to ther
invention.

Figure 2 is a cross-section of the microcannula according to
the

invention.

Figure 3 shows the trochar and microcannula in use as a unit

just prior to penetration of a blood vessel wall or other
hollow tube by the point of the trochar.

Figure 4 shows the microcannula in place in a blood vessel or

‘other hollow tube with the trochar in the process of being
" with- drawn.

Figure 5 shows the microcannula in place in a blood vessel or
other hollow tube with the blood vessel tied off around the
proximal end of the microcannula and the microcannula securéd
in place.

Detailed Description of the Invention

In greater detail, the microcannula according to the invention
comprises a hollow tube 12 having a cross sectional size

smaller that a 24 gauge needle. More precisely the outéide

diameter of said tube which comprises the body of the

tubing will vary slightly but in general the outside diameter
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of the tube will be between 0.018 and 0.014 inch. Usually
the outside diameter of the tubing will be 0.016" +/- 0.001
inch.

The microcannula according to the invention will have a simple
beveled tip. The angle of said bevel is about 250. The angle
of the bevel may vary between 23 and 27 degrees, but the best
performance of the microcannula is achieved when the bevel is
2504/~ 0.50.

The microcannula of the invention will generally be made of
bio-compatible polymer tubing. It is preferred that the bio-
compatible polymer be perfluorocarbon material.

The microcannula described above 1is highly flexible and
delicate and is difficult to insert into the lumen of a blood
vessel 18

or other hollow organ requiring cannulation. In order to
facilitate manipulation of the microcannula, a trochar 10 is
provided for use with the microcannula. The trochar fits in
the 1lumen of the microcannula tube and may be removed
therefrom. It is preferred that the trochar be of a size that
fits tightly in the lumen of the microcannula tube and does
not move freely in the lumen; however, the trochar must also
be small enough to be removed from the lumen of the
microcannula when the side of the microcannula is grasped and
held and the trochar is pushed or pulled from the lumen of the
tube. The preferred performance of the trochar is best
obtained when the outside diameter of the trochar is slightly
smaller than the inside diameter of the tube.

The trochar used with the cannula is pointed and the point
forms an angle of about 80. The angle of the point of said
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trochar may vary between about 110 and 50. An angle of 80 is
preferred. The length of the point of the trochar is about

- six times the diameter of said trochar. Lengths substantially

greater that about six times the diameter of the trochar lead
to undesirable delicate points that can flex and break.
Therefore, it is preferred that the length of the trochar

- point is about six times the diameter of the trochar or less.

10
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25

The trochar may be made of any strong wire stock. It is
preferred that the wire is not of a ductile metal since the
trochar confers rigidity on the microcannula when it is
inserted into the lumen thereof. Furthermore ductile wires
cannot be easily inserted into the lumen of the microcannula
with the required tight fit without bending or breaking. It
is preferred that the trochar is made of stainless steel.

The microcannula of the invention further comprises a segment
of the microcannula tube located distal to the tip of the

‘microcannula that has an expanded outside diameter. The

expanded outside diameter of shoulder 14 may be in the form'a 

ring of tubing or an "O" ring adhered to the outside wall 6f "

the microcannula tube, dried plastic glue or a thickening in
the wall for the microcannula itself.

When in use, the shoulder is used to secure the distal end of
the microcannula using a ligature 20, one end of which is

- tied around the distal end of the microcannula and the othér

30

end of which is tied around the blood vessel 18 surrounding
the end of the microcannula proximal to the beveled tip, as
depicted in Figure 5.

The distal end of the microcannula, which is the end of the

microcannula away from the beveled tip, may be secured
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optionally within the lumen of a larger tube which may in turn
be secured to the tip of a needle or still larger piece of
tubing. The distal end of the microcannula can in this
fashion be conveniently connected to conventional fittings for
tubing or syringes such as luer lock fittings and the like.

Tubing of the type used to make the microcannula according to
the invention can be obtained from suppliers of laboratory
wares such as Cole-Parmer, Chicago, Illinois U.S.A.. Wire
suitable for the fabrication into the trochar described here
in can be obtained from National Standard Company, Santa Fe
Springs, California, U.S.A.

The present invention further comprises that microcannula
described hereinabove with the trochar described herein above

placed in the lumen of the tube forming the microcannula.

When in use to cannulate a small blood vessel or hollow organ
the trochar 10 and microcannula 12 are used as a unit. The
trochar 10 is placed tightly fitting in the lumen of the
microcannula 12 with the trochar tip 11 protruding beyond the
microcannula bevel’s leading edge 16. The trochar tip 11 is
used to pierce the wall of the blood vessel 18. The
microcannula bevel’s leading edge comes into contact with the
outside of the blood vessel 18 outer wall slightly displacing
the wall of the blood vessel and stretching the hole punctured
in the blood vessel wall. By further advancing the
microcannula and trochar together, the microcannula is easily
threaded through the hole into the lumen of the blood vessel.

As a result of the tight fit of the trochar and microcannula
the cannulation of small blood vessels can be accomplished
without the necessity of first incising a blood vessel
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followed by insertion of a cannula and trochar. By using the
trochar and microcannula as a unit, bleeding can be minimized
and the possibility of damaging the blood vessel with an
| incision that is too large is eliminated. |
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We Claim:

1. A microcannula comprising a hollow tube haveing a cross
sectional size smaller that a 24 gauge needle, said
microcannula having a beveled tip wherein the angle of said
bevel is about 250.

2. The microcannula of claim 1 wherein said bevel is 250 +/-
0.50,

3. The microcannula of claim 1 wherein the outside diameter of
said tube is about 0.016 inch.

4. The microcannula of claim 1 wherein the outside diameter of
said tube is about 0.016 inch +/- 0.001 inch. .

5. The microcannula of claim 1 wherein the inside diameter of
said tube is about 0.008 inch.

6. The microcannula of claim 1 wherein the inside diameter of
said tube is about 0.008 inch +/- 0.001 inch.

7. The microcannula of claim 1 wherein the walls of said tube

are a biocompatible polymer.

8. The microcannula of claim 7 wherein the walls of said tube
are a biocompatible perfluorocarbon material.

9. The microcannula of claim 1 further comprising a pointed
trochar that fits in the lumen of the microcannula tube.

10. The microcannula of claim 9 wherein the point of said
trochar forms an angle of about 80,
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~ 11. The microcannula of claim 9 wherein the point of said
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trochar forms an angle of about 80 +/- 30,

12. The microcannula of claim 9 wherein the point of said
trochar is about six times the diameter of said trochar.

13. The microcannula of claim 9 wherein the outside diameter

of said trochar is slightly smaller than the inside diameter .
of said tube. '

14. The microcannula of claim 9 wherein said trochar is
removable from said microcannula but fits tightly in the lumen
of said microcannula.

15. The microcannula of claim 9 wherein the trochar is made of
stainless steel.

16. A device comprising the microcannula of claim 1 and a
pointed trochar fitted in the :lumen of the microcannula tube.

17. The microcannula of claim 1 further comprising a segment
thereof distal to the tip wherein said segment has an expanded
outside diameter.

18. The device of claim 16 further comprising a segment
thereof distal to the tip wherein said segment has an expanded

" outside diameter.

19. The microcannula of claim 17 wherein the expanded outside
diameter of said segment is provided by a ring around the
outside of said tube.

20. The device of claim 18 wherein the expanded outside




WO 92/18174 PCT/US92/03239

10

diameter of said segment is provided by a ring around the
outside of said tube.
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