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SURGICAL TOOL AND METHOD OF PROVIDING 
A SURGICAL OPENING 

A circular opening is provided in a vessel wall by first 
making a straight incision from the outside through the 
wall and somewhat shorter than the diameter of the 
opening, then inserting an anvil of larger diameter than 
the opening through said incision and into supporting 
abutment with the inside of the wall and then forcing 
a circular knife of the diameter of the opening through 
the wall from the outside and into contact with the 
anvil and encircling the straight incision. 

In many surgical procedures, particularly those in 
volving the area of the heart and various of the coro 
nary arteries and veins especially the aorta or heart wall 
itself, it is necessary to attach a substitute or supple 
mentary blood vessel to the heart or one of the existing 
vessels. This is done by providing an opening in the wall 
of one of the vessels to the margins of which the end of 
the other vessel is sutured. Obviously, the annular junc 
tion must be liquid tight. But there is considerable diffi 
culty in making a certain, leakproof connection since 
often the opening in the wall of one of the vessels is 
somewhat irregular or requires a great deal of manipu 
lation and lengthy preparation in order to be made rea 
sonably regular and so afford a proper junction. 

It is therefore an object of our invention to provide 
a surgical tool that can quickly and readily be used dur 
ing an operation for preparing, in each instance, a com 
pletely regular and smooth-margined opening in a 
walled vessel such as a blood vessel. 
Another object of the invention is to provide a surgi 

cal tool that is sufficiently simple and inexpensive so 
that it can be discarded after use at one operation. 
Another object of the invention is to provide a surgi 

cal tool that can quite readily be handled and sterilized. 
An additional object of the invention is to provide a 

surgical tool that can easily and readily be manipulated 
even by one hand of the surgeon to provide an appro 
priate vessel wall opening. 
A further object of the invention is in general to pro 

vide a useful and improved surgical tool. r 
A further object of the invention is to afford a 

method of providing a surgical opening in a walled ves 
sel. 
Other objects, together with the foregoing, are at 

tained in the embodiment of the invention and the 
practice of the method set forth in the accompanying 
description and generally illustrated in the accompany 
ing drawings, in which: 
FIG. 1 is an elevation of a portion of a typical walled 

vessel illustrating the preparation thereof for the use of 
the surgical tool and indicating the bounds of the cut 
to be made therein; 

FIG. 2 is a cross-section on an axial, longitudinal 
plane showing the internal construction of the tool of 
the invention; 
FIG. 3 is an enlarged view similar to FIG. 2 and show 

ing the tool in position at the operating site; and 
FIG. 4 is a view similar to FIG. 1 but showing the re 

sult of the use of the tool. 
As an example, it can be assumed that there is to be 

attached to a blood vessel 5 of substantial size and typi 
cally in the region of the heart, or even to the heart it 
self, a connecting vessel disposed at substantially a 
right angle and having a diameter represented by the 
broken line circle 6 in FIG. 1. To provide an opening 
7 corresponding to the circle 6 there is afforded a tool, 
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as especially illustrated in FIGS. 2 and 3, including an 
outer, circular-cylindrical or tubular casing 8 symmet 
rical about a longitudinally extending, central axis 9. 
The casing 8 like most of the remaining parts of the 
structure is of a metal or comparable material which 
can readily withstand the normal sterilizing techniques 
yet will be stable for at least a few uses prior to discard. 
The casing 8 is pierced between its ends with a pair 

of longitudinally extending, side slots 11 and 12. 
Through the slots extends a rod 13 of sufficient length 
to project a considerable distance on either side of the 
casing. The rod is pressed into and is firmly lodged in 
an axially extending, circular-cylindrical plunger 14 de 
signed to reciprocate readily within the casing. The rod 
has central knurling or roughening 16 in order that it 
will retain its assembled position. 
The plunger 14 is provided with a flat surface 17 at 

one end against which abuts a coil expansion 18. The 
other end of the spring abuts a bridge 19 at the outer 
end of the casing remaining after the circular 
cylindrical, closed end tube has been provided with the 
slots 11 and 12. The effect is that the spring 18 urges 
the plunger and the rod 13 toward one end of the 
grooves 11 and 2 at which the casing serves as a stop. 
Adjacent its open end the casing 8 is provided with 

a knife edge 2 of the diameter of the circle 6 and of 
the eventual opening 7. Preferably, although not neces 
sarily, this edge is of a continuous, circular contour 
centered on the axis 9. While the casing 8 itself can be 
directly provided with such edge, it is usually preferred 
to form the casing 8 with a counter bore 22. Into this 
is set or pressed the hub 23 of a knife ring 24 usually 
of a material which can quite readily be hardened and 
ground to afford an extremely sharp knife edge 21. 
To cooperate with the knife edge the plunger 14, is 

extended and is provided with a reduced stem 26 con 
veniently integral with the plunger 14. The stem has a 
relatively small, concentric configuration enlarged to 
provide a generally circular, disk-like anvil 27. The ex 
tent of the knife edge 21 is made whatever predeter 
mined value and contour is selected to produce an 
opening 7 of the size and shape desired. The anvil 27 
is made of a diameter or extent somewhat greater than 
that of the knife edge 21 so that the anvil is in the path 
of the knife edge. While reference is made to diameters 
and to a circular knife edge and a circular anvil, it is 
possible to make these parts of different configurations 
such as diamond-shaped or square and the like. It is 
also possible to serrate or interrupt the knife edge 21 
or to provide undulations on the anvil 27. The main 
concern is to have the knife edge 21 in apposition to or 
in the path of the anvil 27. 
While the knife 2 can engage the base material of 

the anvil directly, it is usually preferred to dip or other 
wise provide the anvil 27 with a superficial coating 28 
of a relatively soft, readily sterilizable material such as 
"Teflon.' While the soft surface need be only on that 
part of the anvil immediately adjacent the edge 21, it 
is usually easier to coat the whole anvil and that con 
struction is illustrated. 

In the use of the surgical tool and in the practice of 
the method of the invention, the operator first, having 
a blood vessel 5 available, makes a cut 31 or incision 
therein from the outside. The cut is of a rectilinear na 
ture, the length of the cut being somewhat less than the 
diameter of the anvil 27 and especially somewhat less 
than the predetermined diameter of the circle 6 and of 



3,776,237 
3 

the knife edge 21. Having made such a cut through the 
vessel wall, the operator takes the tool and with the 
bridge 19 against his hand and with his fingers in en 
gagement with the rod 13 on opposite sides of the cas 
ing, manipulates the tool so as to insert the anvil 27 
through the somewhat smaller cut 31. It is possible to 
do this since the vessel wall is sufficiently deformable 
and elastic to pass the somewhat larger anvil 27 from 
the outside thereof through the cut and into the inside 
of the vessel or to the other side of the vessel wall. 
The operator then pulls the anvil 27 generally to abut 

against the interior or nether surface of the vessel or 
wall to serve as a basis for cutting. In so doing he 
arranges the trace or outline of the anvil 27 substan 
tially as shown by the broken line 6 in FIG. 1, being 
sure to bracket the ends of the somewhat shorter cut 
31. There is some distortion of the cut since it must 
bulge around the reduced stem 26, but the stem size is 
made small enough so that there is only inconsequen 
tial distortion. 
The operator then, in effect, holds the rod 13 and de 

presses the bridge 19 and the casing 8 with respect 
thereto by an axial movement which compresses the 
spring 18. The knife edge 21 is thus moved toward and 
into contact with the adjacent surface of the anvil 27 
and engages and severs the vessel wall in a clean, regu 
lar and precisely-sized cut 7, as shown in FIG. 4, to re 
sult in a detached disk 32. The operator removes the 
tool from its site while relaxing the spring 18. He not 
only removes the tool but also removes with it the sev 
ered disk 32 containing the cut 31 embracing the stem 
26. 
Removal of the tool is easy since the material of the 
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vessel wall is sufficiently elastic and yielding to permit 
the anvil to be maneuvered out of its position within the 
vessel. 
There is very quickly and accurately provided an 

opening 7, as desired, with the detached vessel wall 
disk 32 trapped and carried away from the site by the 
tool. The disk is either readily removable if the tool is 
to be used again or is discarded along with the tool. 
What is claimed is: 
1. A surgical tool especially for use with a blood ves 

sel comprising a casing having a longitudinal axis, 
means defining a coaxial knife edge at one end of said 
casing and having a predetermined diameter, a plunger 
movable axially within said casing, a stem fixed on said 
plunger and adapted to project axially beyond said end 
of said casing, and a coaxial anvil fixed on said stem 
and having a surface normal to said axis and exposed 
to said knife edge, said surface being disposed in the 
longitudinal path of said knife edge, said anvil being a 
blunt-edge disc having a diameter larger than said pre 
determined diameter. 

2. A device as in claim 1 including means for urging 
said anvil away from said knife edge. 

3. A device as in claim 2 in which said urging means 
includes a spring within said casing and inter-posed be 
tween and abutting against one end of said plunger and 
an end of said casing. 
4. A device as in claim 1 in which said knife edge de 

fining means is a separate, conical piece mounted on 
said casing at one end thereof. 

5. A device as in claim 1 including a soft coating on 
at least the portion of said anvil facing said knife edge. 
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