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[57] ABSTRACT 
An anastomotic apparatus including an outer tubular 

V member connected with a source of vacuum pressure 
for holding the open end of a donor blood vessel in 
contact with the side wall of a recipient vessel, thereby 
permitting adhesive joining of the vessels. To test the 
anastomosis seal, a source of positive pressure is pro 
vided for pressurization of the interior of the outer tu 
bular member. The anastomotic apparatus also in 
cludes an inner tubular member concentrically 
mounted within the outer tubular member having a 
cutting head secured to the lower end thereof which 
may be advanced to remove that portion of the recipi~ 
ent vessel circumscribed by the sealed end of the 
donor vessel. In one embodiment, the cutting head in 
cludes a plurality of cutter blades attached to and ex 
tending axially from the lower end of the inner tubular 
member. In a second embodiment, the cutting head 
includes an electrical resistance heating wire for cut 
ting the recipient blood vessel by cauterization. 

18 Claims, 9 Drawing Figures 
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ANASTOMOTIC APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to apparatus for nonsuture ad 

hesive anastomosis of tubular body elements. 
2. Description of the Prior Art 
Interconnection of tubular body elements has tradi 

tionally been performed by suturing techniques which 
are, at best, tedious and time consuming. Numerous at 
tempts have been made to improve such techniques by 
the use of specialized instruments adapted to assist the 
surgeon in obtaining a long lasting, highly reliable inter 
connection. For example, U.S. Pat. No. 3,561,448 to 
Peternel discloses a clamp assembly for positioning 
blood vessels to hold the blood vessels in engagement 
thereby facilitating interconnection. While such instru 
ments are well suited for the purposes'intended, the 
particular requirements involved in small vascular sur 
gery, particularly within intracraneal spaces, makes the 
manipulation of bulky equipment difficult if not impos 
sible. 

In response to this problem, it has been proposed to 
employ plastic adhesive in place vof sutures thereby 
eliminating the need for suturing instruments. See, for 
example, Suzuki et al. “A soluble Internal Splint for Ex 
perimental Vascular Anastomosis,” Journal of Neuro 
surgery, Vol. 35, September 1971, pp. 35-58. How 
ever, the use of adhesives has not eliminated the need 
for severingrecipient vessels prior to formation of the 
anastomosis. A need, therefore, exists for providing the 
surgeon with a simple technique for performing highly 
reliable anastomosis including the capability of testing 
the anastomotic joint prior to incision of the recipient 
vessel. Techniques for establishing a joint with the side 
wall of an “in service”-conduit prior to opening of the 
conduit are well known in the plastic tubing art as dis 
closed in U. S. Pat. No.,2,736,335 issued Feb. 28, 1956 
to Webber. However, no instrument known heretofore 
has- provided this capability in the anastomosis art nor 
has any disclosure been made of an instrument which 
allows testing of the anastomosis joint prior to cutting 
of the recipient vessel. ‘ 

SUMMARY OF THE INVENTION 

A general object of this invention is to provide an 
anastomotic appartus for joining‘ the open end of a 
donor vessel to the side wall of the recipient vessel in 
which biological ?uids are flowing. More particularly, 
the disclosed anastomotic apparatus is adapted to sup 
port the open end of a donor vessel‘in contact with a 
side Wall of a recipient vessel, whereby the contacting 
surfaces may be adhesively joined. After the adhesive 
has set, the anastomotic apparatus is adapted to test the 
seal under pressure and then to remove that portion of 
the side wall of the recipient vessel circumscribed by 
the interior edge of the sealed end of the donor vessel. 
Through use of the disclosed apparatus, anastomosis 
may be performed without compromising the ‘?ow of 
biological ?uids within the recipient vessel in any way. 
Accordingly, the procedure is. never committed until 
the sealed joint has been treated. A further advantage 
is that the full circumference of the recipient vessel 
need never be cut since adhesive joining permits the 
donor vessel to be integrally bonded with the side wall 
of the recipient vessel, thereby further eliminating the 
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2 
need for interruption of flow in the recipient vessel at 
any time. Due to the small size of the disclosed appara 
tus and the minimal manipulation required for opera 
tion thereof, anastomosis may be performed within ex 
tremely con?ned spaces of a living animal such as the 
intracraneal spaces of the human body. 

It is another object of this ‘invention to provide an 
anastomotic apparatus including support means for 
supporting the open end of a donor vessel in contact 
with the side wall of a recipient vessel and including 
cutting means positioned within the support means for 
cutting through and removing that portion of the side 
wall of the recipient vessel circumscribed by the inter 
ior edge of the sealed end of the donor vessel, whereby 
the interior lumens of the vessels may be brought into 
communication. 
Another object of the invention is to provide ‘an anas~ 

tomotic apparatus wherein the support means includes 
‘an outer tubular member having a outer diameter ap 
proximately equal to the inside diameter of the donor 
vessel and a trocar tip removably connected with a ?rst 
end of the outer tubular member. The trocar tip is 
rounded at the outer end to facilitate insertion of the 
tubular member into the interior of the donor vessel. 
Yet another object of this invention is to provide an 

anastomotic apparatus wherein the outer tubular mem 
ber includes a plurality of openings extending between 
the outer surface and the interior thereof and the trocar 
tip includes a plurality of channels extending between 
the interior of the outer tubular member and the outer 
surface of the trocar tip. The anastomotic device fur. 
ther includes a vacuum pressure source, a positive pres 
sure source, a pressurized lubrication source and cou 
pling means for selectively connecting the vacuum 
pressure, the positive pressure and the pressurized lu 
brication sources with the interiors of the outer and 
inner tubular members. By this arrangement, the exte 
rior circumferential surface of the outer tubular mem 
ber and the outer surface of the trocar tip may be lubri». 
cated prior to insertion into the donor vessel by cou 
pling the pressurized lubrication source to the interior 
of the outer tubular member. Furthermore, the donor 
vessel may be drawn into tight engagement with the 
outer tubular member and with therecipient vessel 
when the vacuum source is connected with the interior 
of the outer tubular member to permit the donor vessel 
to be sealed to the recipient vessel andto permit the re 
cipient vessel to be severed by the cutting means. To 
test the integrity of the seal between the donor and re 
cipient vessels, the interior of the outer tubular mem 
ber may be connected with the positive pressure source 
by the above mentioned coupling means. 

Still another object of this invention is to provide an 
anastomotic apparatus wherein the cutting means in 
cludes an inner tubular member mounted concentri 
cally within the outer tubular member and having cut 
ter head means located at a ?rst end of a tubular mem 
ber for severing the side wall of the recipient vessel. 
The inner tubular member is movable between a re~ 
tracted position wherein the trocar tip may be secured 
to the interior surface of the outer'tubular member ad~ 
jacent the ?rst end and an extended position in which 
the cutter head means may engage the side wall of'the 
recipient vessel. ' 

Yet another object of the invention is to provide an 
anastomotic apparatus wherein the cutter head means 
includes a plurality of cutter blades: mounted in an axi 
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ally extended position on the ?rst end of the inner tubu 
lar member. 
Yet another object of this invention is to provide an 

anastomotic apparatus wherein the cutter head means 
includes a cauterizing means for severing a selected 
portion of the side wall of the recipient vessel. The 
cauterizing means includes an electrical resistance 
heating wire extending around the circumference of 
the inner tubular member and heat insulation means 
for insulating the donor vessel from the heat generated 
by the electrical resistance, heating wire during the cau 
terization process. 
Other objects and advantages of the invention will 

become apparent from a study of the following speci? 
cation when viewed in light of the accompanying draw 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional view of an anastomotic ap 
paratus in accordance with this invention including 
inner and outer tubular members and a trocar tip cou 
pled to sources of vacuum, positive pressure and lubri 
cation; ‘ 

FIG. 2 is a cross sectional view of the anastomotic ap 
paratus of FIG. 1 wherein the trocar tip has been re 
moved; 
FIG. 3 is a cross sectional view of the anastomotic ap 

paratus of FIG. 1 wherein the inner tubular member 
has been extended into the cutting position; 
FIG. 4’ is a perspective view of an anastomotic appa 

ratus in accordance with this invention in combination 
with a prepared donor vessel illustrating the manner by 
which the donor vessel is dressed upon the anastomotic 
apparatus; 
FIG. 5 is a perspective view of an anastomotic appa 

ratus in accordance with the subject invention being 
used during the sealing and testing operation for joining 
a donor vessel to the side wall of a recipient vessel; 
FIG. 6 is a perspective view of a second embodiment 

of an anastomotic apparatus of the subject invention 
including a cauterization means mounted on one end of 
the inner tubular member in combination with a power 
supply and control circuit; 
FIG. 7 is a partial cross-sectional view of the cauteri 

zation means illustrated in FIG. 6 along lines 7-—7 of 
FIG. 6; 
FIG. 8 is a perspective view of suction support means 

for preventing a recipient blood vessel from turning; 
and , ' 

FIG. 9 is a perspective view of the suction support 
means of FIG. 8 in actual use. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As illustrated in FIG. 1, an anastomotic apparatus 2 
is disclosed including support means 4 for supporting 
the open end of a donor vessel in contact with the side 
wall of a recipient vessel to permit the open end of the 
donor vessel to be integrally sealed by adhesives to the 
side wall of the recipient vessel without interrupting the 
flow of biological fluid in the recipient vessel. Support 
means 4 includes an outer tubular member 6 having an 
outer diameter approximately equal to the inside diam 
eter of the donor vessel and containing a plurality of 
openings 8 extending between the outer surface and 
the interior of the outer tubular member 6. The support 
means 4 also includes a trocar tip 10 connected by 
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4 
suitable means such as screw threads 11 with a ?rst end 
of the outer tubular member 6. The trocar tip is 
rounded at the outer end 12 to facilitate insertion of the 
tubular member into the interior of the donor vessel. 
Like the outer tubular member, the trocar tip contains 
a plurality of channels 14 extending between the inter‘ 
ior of the outer tubular member 6 and the outer surface 
of the trocar tip. The proportions of the device have 
been exaggerated in FIGS. 1-3. Overall dimensionsof 
the outer tubular member of an anastomotic apparatus 
incorporating the features of this invention might be 4 
inches in length by one-sixteenth to one-eighth inches 
in diameter. 
Positioned within the outer tubular member 6 is cut 

ting means 16 for cutting through and removing a por 
tion of the side wall of a recipient vessel circumscribed 
by the interior edge of the sealed end of a donor vessel. 
The cutting means 16 includes an inner tubular mem 
ber 18 mounted concentrically within the outer tubular 
member 6 and having cutter head means 20 located at 
a ?rst end of the inner tubular member 18 for severing 
the side of the recipient vessel. Upon removal of the 
trocar tip 10, the inner tubular member 18 may be 
movable between a retracted position illustrated in 
FIG. 1 and an extended position illustrated in FIG. 3 in 
which the cutter head means 16 is adapted to remove 
that portion of the side wall of the recipient vessel cir 
cumscribed by the sealed end of the donor vessel. The 
cutter head means may include a plurality of axially ex 
tending cutter blades 21 connected with the ?rst end of 
the inner tubular member. 
Supporting the inner tubular member 18 within the 

outer tubular member 6 for both longitudinal and rota 
tional motion is a pair of sealing rings 22, 24 mounted 
on the outer surface of the inner tubular member adja 
cent each end, respectively thereof, and in sealing en 
gagement with the outer tubular member 6. Rings 22, 
24 permit the inner tubular member 18 to be moved 
between the retracted and extended positions illus 
trated in FIGS. 1 and 3, respectively, while maintaining 
a sealed interconnection between the two tubular 
members. Once in the extended position the inner tu 
bular member may be turned in a well controlled man 
ner by a source of rotational energy 25 such as a dental 
drill power source. 
The outer tubular member 6 includes a support ap 

pendage 26 integrally connected therewith. The sup 
port appendage 26 may be connected with a solid sta 
ble support such as the skull when the anastomotic ap 
paratus is employed to connect intracraneal blood ves 
sels. The support appendage also contains a through 
passage 28 communicating with the space 29 between 
the inner and outer tubular member and extending be 
tween the pair of sealing rings 22, 24. The inner tubular 
member 18 includes a central passage 30 extending 
through the entire axial length of the inner tubular 
member 6. The central passage 30 extends entirely 
through the cutter head means 20 and communicates 
with the outer surface thereof. 
For the reasons described herein below, the anasto 

rmotic apparatus 2 includes a source of vacuum 32, 'a 
source of positive pressure 34 and a source of lubrica 

. tion under pressure 36 selectively connectable with the 
through passage 28 and central passage 30 by coupling 
means 38 employing a plurality of valves 40 and con 
duits 41 for selectively connecting sources 32, 34, 36 
with the aforementioned passages 28, 30. When the 
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anastomotic apparatus is assembled as illustrated in 
FIG. 1, passages 28 and 30 may be connected with the 
lubrication source to force lubrication onto the outer 
surfaces of the anastomotic apparatus through space 
29, openings 8 and channels 14, thereby to facilitate 
the insertion of the apparatus into the interior of a 
donor vessel. This arrangement virtually eliminates the 
possibility of damaging the interior surface tissue of the 
donor vessel during the insertion step. 
As disclosed in FIG. 2, the lower end 31 of the outer 

tubular member 6 is concaved and has a radius of cur 
vature R approximately equal to the radius of the recip 
ient vessel. The lwer end 31 includes a plurality of small 
prongs or sharp points 33 projecting axially of member 
6 for preventing the recipient vessel from twisting dur 
ing the cutting operation of the inner tubular member 
18. Points 33 should not be so large as to damage or se 
riously injure the recipient vessel. The anastomotic ap 
paratus illustrated in FIG. 2 may be connected with the 
source of vacuum 32 to thereby draw a donor vessel, 
into which the outer tubular member has been inserted, 
into contact with a predetermined portion of the side 
wall of a recipient vessel and into tight engagement 
with the outer tubular member. In this manner, the 
donor vessel may be held in a ?xed position to permit 
the setting of an adhesive to bring about a permanent 
connection between the donor and recipient vessels. 
After the adhesive has set but before the recipient ves 
sel is severed by the cutting head means 20, passages 
28, 30 may be connected with the pressure source 34 
by coupling means 38 to determine the_integrity and 
completeness of the seal between the donor and recipi 
ent vessels. The advantage of this arrangement is that 
the anastomotic joint may be tested prior to severing of 
the donor vessel, thereby eliminating the need for sev~ 
ering or cutting through the recipient vessel before the 
surgeon is assured that the adhesive bond is tight. To 
complete the anastomosis with the disclosed apparatus, 
the vacuum source is reconnected with passages 28 and 
30 by the coupling means 38 in order to again draw the 
donor vessel tightly against the outer tubular member, 
whereupon the inner tubular member may be advanced 
to an extended position as illustrated in FIG. 3 and ro 
tated either manually or automatically to sever that po 
sition of the recipient vessel circumscribed by the 
sealed end of the donor vessel. By connecting the cen+ 
tral passage 30 of the‘ inner tubular memberv with the 
vacuum source, the removed portion of the recipient 
vessel is forced against the cutter head means thereby 
eliminating the possibility that such portion will be 
come lodged within the recipient vessel. . 

In order to explain more clearly the operation of the 
disclosed anastomotic apparatus, reference is now 
made to FIGS. 4 and 5 which disclose the subject in 
vention in actual operation. FIG. 4 illustrates a donor 
vessel 42 which has been prepared for connection with 
a recipient vessel by placing an opening 44 in the side 
wall of the donor vessel at a distance a from the open 
end 46 which is to be joined to the side wall of the re 
cipient vessel. Distance a corresponds to the operative 
length b of the outer tubular member 6. Asdescribed 
above, the anastomotic apparatus is connected with a 
source of lubrication to force lubricating material 
through openings 8 and channels 14 in order to facili 
tate insertion of the anastomotic apparatus into the 
donor vessel without causing injury thereto. 
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6 
Once the anastomotic apparatus has been inserted in 

the donor vessel, the trocar tip 10 may be removed 
thereby exposing the concave end 31 of the outer tubu 
lar member 6 which allows the open end of the donor 
vessel to be prepared for joining with the side wall of 
the recipient vessel. The open end of the donor vessel 
is coated with adhesive and brought into contact with 
the side wall of the recipient vessel 48 whereupon pas 
sages 28, 30 are connected with the vacuum source 32 
to draw the open end of the donor vessel into tight en 
gagement with the side wall of the recipient vessel. The 
adhesive which has been placed between the open end 
of the donor vessel and the side wall of the vessel is now 
permitted to set thereby forming a bond between the 
subject vessels. Positive pressure is: introduced into pas 
sages 28 and 30 to test the integrity of the formed bond 
before the recipient vessel is severed by cutting means 
16. To aid in this process, a pressure ring 50 may be 
tightened around the donor vessel at a point above 
openings 8 of the outer tubular member 6. Assuming 
the sealed connection to be free from leaks of any kind, 
the vacuum source 32 may be reconnected with the 
passages 28 and 30 in order to again draw the donor 
vessel tightly against the outer tubular member 6, 
whereupon the inner tubular member is advanced to an 
extended position wherein rotation thereof permits cut 
ting blades 21 to sever that portion. of the recipient ves 
sel circumscribed by the sealed end of the donor vessel. 
The anastomosis may now be completed by withdraw 
ing the anastomotic apparatus and closing opening 44 
by any suitable means. 
Reference is now made to FIG. 6 which illustrates a 

second embodiment of the subject invention which has 
been modi?ed by replacement of ‘the cutter blades 21 
with cauterization means 52 at the lower end of the 
inner tubular member 18. Cauterization means 52 in 
cludes a resistance heating wire 54 connected by means 
of electrical leads 56 to a pair of terminals 58 located 
on the upper end of the inner tubular member 18. The 
terminals are connected with a power supply and a con 
trol circuit 60 by means of electrical leads 62. 
As best illustrated in FIG. 7, the cauterization means 

52 includes a heat‘ insulation means 64 for insulating 
the donor vessel from the heat generated by electrical 
resistance heating wire 54. The heat insulating means 
includes an insulation ring 66 mounted on the lower 
end of the inner tubular member 18 wherein the insula 
tion ring 66 is shaped to formv a circumferential notch 
68 on the inside of the ring for receiving and retaining 
the electrical resistance wire 54 and to form a ring of 
insulation 70 between the electrical resistance wire and 
the outer tubular member 6. 
Returing to FIG. 6, it should be noted that inner tu 

bular member 18 is advanced beyond the normal ex~ 
tended position to reveal a plurality of openings 72 ex~ 
tending between the‘interior and exterior surfaces of 
the tubular member. By this arrangement, through pas 
sage 28 may be eliminated and the vacuum, positive 
pressure and lubrication may all'be supplied through a 
central passage 30 of the inner tubular member. It 
should also be noted that the entire anastomotic appa 
ratus may be supported by means of a ball joint connec 
tion 74 between the outer tubular member and a ?xed 
support 76. The cauterization cutting means illustrated 
in FIGS. 6. and 7 is preferred over the cutting blades 
employed in the embodiment of FIGS. 1-3 because 
cauterization prevents separation of the various layers 
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of the vessel between which the biological ?uids would 
otherwise enter. 
Examples of suitable adhesives for forming the sealed 

joint between the donor and recipient vessel include 
methyl-2-cyanacrylate and alpha-ethyl cyanacrylate. 
The inner tubular member may be eliminated alto 

gether and replaced by chemical cutting means such as 
a strong acid. According to this method, the portion of 
the side wall of the recipient vessel circumscribed by 
the open end of the donor vessel would be dissolved or 
“eaten away” by a strong acid placed within the outer 
tubular member 6. Accordingly, the cutting means of 
the subject invention may be embodied in one or more 
cutting blades, electrical cutting means, or chemical 
means. 

Referring now to FIG. 8, a suction support means 78 
is disclosed for supporting the outer tubular member 6 
relative to a recipient blood vessel. The suction support 
78 includes an upright stem 79 and a U-shaped bottom 
portion 80 wherein each side of the bottom portion in 
cludes a pair of downwardly extending legs 82, 84. The 
legs are separated by a distance approximating the di 
ameter of the recipient vessel. To assist in holding the 
recipient vessel against turning during the cutting oper 
ation an arched surface 86 is provided for frictionally 
contacting the surface of the recipient vessel. The fric 
tional fit is assisted by a negative pressure, communi 
cated to the arched surface by a passageway 88 (illus 
trated in dotted lines) extending from the upper end of 
the stem into each side of the U-shaped bottom portion 
80. ' . 

As illustrated in FIG. 9, an attachment link 90 is pro 
vided which contains a through bore for slidingly re 
ceiving the outer tubular member 6 and which includes 
a clip 92 adapted for snap fitting around the upper stem 
79 of the suction support means 78. 
A pair of knobs 94, 96 may beprovided for integral 

connection with the inner and outer tubular members, 
respectively, thereby permitting manual turning of the 
inner tubular member relative to the outer tubular 
member. In operation, the outer tubular member is 
placed within the through bore of attachment link 90 
and the suction support means 78 is brought into 
contact with the recipient vessel and held in frictional 
contact therewith by connecting passageway 88 with a 
source of vacuum. Thereafter, the donor vessel is 
placed on the outer tubular member 6 as previously dis 
cussed.yThe attachment link may now be snaped onto 
the upright stem 79 to secure the outer tubular member 
6 relative to the recipient vessel. The outer tubular 
member may now be advanced through the bore of the 
attachment link to bring the donor vessel into contact 
with the side wall of the recipient vessel. 
An anastomotic apparatus has been disclosed which 

provides the surgeon with an extremely ef?cient and 
easily manipulated device for joining a donor vessel to 
the side wall of a recipient vessel such as the blood ves 
sels in the human body. Since the sealed joint may be 
tested before the recipient vessel is severed in any way, 
the risk due to improperly executed sealed joints is sig 
ni?cantly reduced. This apparatus has the added ad 
vantage of permitting anastomosis interruption of the 
?ow of biological ?uids in the recipient vessel at any 
time before or after anastomosis. 

I claim: . 

1. An anastomotic apparatus for joining the open 
lumen end ofa donor vessel to the side wall ofa recipi 

8 
ent vessel in which biological ?uids are ?owing, com 
prising 

a. support means for supporting the open end of the 
donor vessel in contact with the side wall of the re 

5 cipient vessel; - 
b. selective actuable means for holding the support 
means and the open end of the donor vessel in 
sealed contact with the side wall of the recipient 
vessel without interrupting the ?ow of biological 
?uids in the recipient vessel; 

c. hollow lumen cutting means positioned substan 
tially within said support means for cutting through 
and removing a portion of the side wall of the re 
cipient vessel circumscribed by the interior edge of 
the sealed end of the donor vessel; and 

d. selectively controlled suction means connected to 
the support means for securing the removed wall 
portion, whereby the vessel lumens may be brought 
into ?uid communication. 

2. An anastomotic apparatus as de?ned in claim 17 
further including test means connected with said sup 
port means for pressurizing the interior of the donor 
vessel adjacent the seal to test the integrity of the seal 
between the donor vessel and the side wall of the recip 
ient vessel. 

3. An anastomotic apparatus as de?ned in claim 18 
wherein said support means includes 

a trocar tip removably connected with a ?rst end of 
said tubular member, said trocar tip being rounded 
at the outer end to facilitate insertion of said outer 
tubular member into .the interior of the donor ves 
sel. 

4. An anastomotic apparatus as de?ned in claim 3 
wherein said cutting means includes an inner tubular 
member mounted concentrically within said outer tu 
bular member and having cutter head means located at 
a ?rst end of said inner tubular member for severing the 
side wall of the recipient vessel, said inner tubular 
member being movable between a retracted position in 
which said trocar tip may be secured to said outer tubu 
lar member and an extended position in which said cut 
ter head means may engage the side wall of the recipi 
ent vessel circumscribed by the open end of the donor 
vessel. 

5. An anastomotic apparatus as de?ned in claim 4 
wherein said cutting means contains a central passage 
extending between the other end of said inner tubular 
member and the outer surface of said cutter head 
means, said central passage being connected with said 
source of vacuum when said inner tubular member is 
moved to said extended position, whereby the portion 
of the side wall of the recipient vessel removed by said 
cutter means may be retained against said cutter head 
means by a pressure differential created by said vac 
uum source. 

6. An anastomotic apparatus as de?ned in claim 4 
wherein said inner tubular member includes a pair of 
sealing rings mounted on the outer surface thereof ad 

60 jacent each end. of said inner tubular member and 
wherein said outer tubular member includes 

a. a plurality of openings extending between the 
outer circumferential surface of the outer tubular 
member and the space between said inner and 
outer tubular member extending between said pair 
of sealing rings, and 

b. coupling means for connecting said space between 
said inner and outer tubular members selectively 
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with sources of vacuum, positive pressure or lubri 
cation. 

7. An anastomotic apparatus as de?ned by claim 4 
wherein said cutter head means includes a plurality of 
cutter blades mounted in an axially extending position 
on said ?rst end of said inner tubular member. 

8. An anastomotic apparatus as defined in claim 18 
wherein said ?rst end of said outer tubular member is 
concave with a radius of curvature approximately equal 
to the radius of curvature of the recipient vessel. 

9. An anastomotic apparatus as de?ned in claim 3 
wherein said outer tubular member contains a plurality 
of apertures providing a passage between the interior 
and the circumferential surface of said tubular mem 
ber and wherein said trocar tip contains a plurality of 
channels also providing a passage between the interior 
of said outer tubular member and the outer surface of 
said trocar tip. 

10. An anastomotic apparatus as de?ned in claim 18 
wherein said outer tubular member includes a support 
appendage adapted for connection with a solid stable 
support. 

11. An anastomotic apparatus as de?ned in claim 8 
wherein said first end includes a plurality of sharp 
points projecting axially of said outer tubular member, 
whereby the recipient vessel is prevented from twisting 
during the cutting operation. 

12. An anastomotic apparatus as de?ned in claim 10 
wherein said source of vacuum communicates selec 
tively with the interior of said outer tubular member, 

, whereby upon removal of said trocar tip the open end 
of a donor vessel into which said outer tubular member 
has been inserted may be placed in contact with a pre 
determined portion of the side wall of the recipient ves 
sel and the donor vessel may be drawn into tight en 
gagement with said tubular member and the, recipient 
vessel whenever said source of vacuum is connected 
with the interior of said outer tubular member. 

13. An anastomotic apparatus as de?ned by claim 4 
wherein said cutter head means includes cauterizing 
means for severing selected portions of the side wall of 
the recipient vessel by cauterization, said cauterizing 

- means including 

a. ‘ an electrical resistance heating wire extending 
around’the circumference of said ?rst end of said 
inner tubular member; and 

b. heat insulation means for insulating the donor ves' 
sel from the heatv generated by said electrical resis 
tance heating wire, said heat-insulation means in 
cluding an insulation ring mounted on said ?rst end 
of said inner tubular member, said insulation ring 
being shaped to form a circumferential notch on 
the inside of said ring for receiving said electrical 
resistance wire and to form a ring of insulation be 
tween said electrical resistance heating wire and 
said outer tubular member. 

14. An anastomotic apparatus as de?ned in claim.3 
further including 

a. pressure clamp means for applying a circumferen 
tial'pressure to the exterior surface of the donor 
vessel at a location spaced from the sealed end 
thereof to form a circumferential seal between said 
outer tubular member and the donor vessel; and 

b. a pressure source selectively connectable with the 
interior of said outer tubular member to apply a 
positive pressure in the space between the recipient 
vessel and the pressure clamp means to test the in 

15 

25 

30' 

35 

45 

50 

65 

10 
tegrity of the seal before the recipient vessel is cut 
by said cutting means. 

15. An anastomotic apparatus for joining an open 
end of a donor vessel to the side wall of a recipient ves 
sel in which biological ?uids are ?owing, comprising 

a. support means for supporting the open end of the 
donor vessel in contact with the side wall of the re 
cipient vessel, said support means including 
1. means for holding the open end of the donor ves' 
sel in sealed contact with the side wall of the re 
cipient vessel without interrupting the ?ow of bi 
ological fluids in the recipient vessel, said sup 
port means including 

2. an outer tubular member having an outer diame 
ter approximately equal to the inside diameter of 
the donor vessel and having a plurality of open 
ings extending between the outer surface and the 
interior of said outer tubular member, and 

. a trocar tip removably connected with a ?rst end 
of said outer tubular member, said trocar tip 
being rounded at the outer end to facilitate inser 
tion of the tubular member into the interior of 
the donor vessel, said trocar tip having a plurality 
of channels extending between the interior of 
said outer tubular member and the outer surface 
of said trocar tip; 

b. cutting means for cutting through and removing a 
portion of the side wall of the recipient vessel cir 
cumscribed by the interior of the open end of the 
donor vessel which is in contact with the side wall 
of the recipient vessel, said cutting means including 

1. an inner tubular member mounted concentri~ 
cally within said outer tubular member, and 

2. cutter head means located at a ?rst end of said 
inner tubular member for severing and removing 
a portion of the side wall of the recipient vessel, 
said cutter head means containing an opening ex 
tending between the interior of said inner tubular 
member and the outer surface of said cutter head 
means, said inner tubular member being movable 
between a retracted position. wherein said trocar 
tip may be secured to the interior surface of said 
outer tubular member adjacent said ?rst end and 
an extended position wherein the recipient vessel 
may be severed; ‘ 

c. selectively controlled suction means connected to 
the support means for securing the‘removed wall 
portion; 

d. a positive pressure source; 
e. a pressurized lubrication source; and 
f. coupling means for selectively connecting said se 

lectively controlled suction means, said positive 
pressure and said pressurized lubrication sources 
with the interiors of said ‘inner and outer tubular 
members, whereby the exterior circumferential 
surface of said outer tubular member and the outer 
surface of said trocar tip may be lubricated prior to 
insertion into the donor vessel by coupling said 
pressurized lubrication source to the interiors of 
said inner and outer tubular members and whereby 
the donor vessel may be drawn into tight engage 
ment with said tubular member and with the recipi 
ent vessel when the selectively controlled suction 
means is connected with the interiors of said inner 
and outer tubular members to permit the donor 
vessel to be sealed to the recipient vessel and to 
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permit the recipient vessel to be severed by the cut 
ting head means and, further, whereby the integrity 
of the seal between the donor and recipient vessels 
may be tested before the recipient vessel is severed 
by connecting the interiors of the inner and outer 
tubular member with said positive pressure source. 

16. An anastomotic apparatus as de?ned in claim 18 
wherein said support means further includes suction 
support means for supporting said outer tubular mem 
ber relative to a recipient vessel, said suction support 
means including means for frictionally engaging the re 
cipient vessel and vacuum passageway means for main 
taining said suction support means in frictional contact 
with said recipient vessel. 

17. An anastomotic apparatus for joining the open 
lumen end ofa donor vessel to the side wall ofa recipi~ 
ent vessel having a lumen in which biological ?uids are 
?owing, comprising 

a. support means for supporting the open end of the 
donor vessel in contact with the side wall of the re 
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12 
cipient vessel, said support means including 
1. an outer member shaped to fit within the lumen 
of the donor vessel, 

2. a source of vacuum, and - 

3. means for selectively connecting said source 0 
vacuum with said outer member to hold the open 
end of the donor vessel in sealed Contact with the 
side wall of the recipient vessel without interrupt 
ing the flow of biological ?uids in the recipient 
vessel; and 

b. cutting means positioned substantially within said 
support means for cutting through and removing a 
portion of the side wall of the recipient vessel cir 
cumscribed by the interior edge of the sealed end 
of the donor vessel, whereby the vessel lumens may 
be brought into ?uid communication. 

18. An anastomotic apparatus as defined in claim 17 
wherein said outer member includes an outer tubular 
member having an outer diameter approximately equal 
to the inside diameter of the donor vessel. 

* * * * * 


