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57 ABSTRACT 
A method for inserting an intra-aortic balloon device 
into a patient without using an insertion sheath is pro 
vided. Additionally, a hemostasis sheath is described for 
use with the insertion method. The hemostasis sheath 
may be incorporated onto the balloon catheter during 
manufacture before attachment of the intra-aortic bal 
loon bladder. The hemostasis sheath is tapered from a 
smaller outside diameter at the point closest to the bal 
loon bladder gradually increasing in diameter towards a 
large outside diameter at the end opposite the balloon 
bladder. The hemostasis sheath may also have an ex 
tended tip of constant outside diameter at its proximal 
end to facilitate insertion through the skin. If bleeding 
occurs after insertion of the intra-aortic balloon accord 
ing to the invention, the hemostasis sheath is slid into 
the insertion site to stop the bleeding. 

29 Claims, 3 Drawing Sheets 
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Re. 34,993 
1. 

METHOD OF INSERTING AN LAB DEVICE INTO 
THE BODY 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a reissue application of U.S. Pat. No. 
4,897,077 which is a continuation of application Ser. No. 
53,178 filed on May 22, 1987, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an improved method 

of inserting an intra-aortic balloon (hereinafter "IAB') 
device into the body by a sheathless insertion technique. 
Additionally, the invention relates to the use of a hemo 
stasis sheath with this technique. When used in combi 
nation with the sheathless insertion technique, the he 
mostasis sheath facilitates use of the IAB device by 
lowering the degree of the obstruction in the femoral 
artery while controlling bleeding back through the 
insertion site after the IAB has been inserted. 

2. Description 
IAB devices are introduced into the body and are 

used to assist the pumping action of the heart. See, for 
example, U.S. Pat. No. 4,362,150. In some instances, 
they may remain in the body for extended periods of 
time, such as several days or more. 
One method of installing an IAB device in the body is 

via a non-surgical insertion into the femoral common 
artery through the skin using the percutaneous insertion 
(Seldinger) technique. 

In the prior art percutaneous insertion technique, the 
skin is punctured to form a hole through the skin and in 
the femoral artery. A short guide wire is inserted into 
the femoral artery and the hole is then expanded by an 
inserter dilator (for example, an 8-French dilator) 
which slides over the guide wire through the skin into 
the artery. The inserter dilator is removed and a series 
of progressively larger dilators are inserted into the hole 
over the guide wire to increase the size of the hole. Next 
an insertion sheath is passed through the hole and into 
the femoral artery. This sheath has an inside diameter 
generally corresponding to the outside diameter of the 
IAB to be inserted. The short guide wire is removed 
and is replaced by a long guide wire which is fed up 
through the artery to the vicinity of the aorta. The IAB 
is passed over the distal end of the guide wire and slides 
along the guide wire up through the sheath and along 
the artery all the way up the aorta. 
Although the foregoing procedure generally is a safe, 

rapid and efficacious way of intra-aortic balloon inser 
tion, the prerequisite insertion and use of the sheath is a 
step which requires time and equipment to perform, 
often under circumstances such that time is a critical 
factor to patient survival, as during cardiogenic shock. 

During the foregoing described procedure, arterial 
bleeding through the sheath must be carefully con 
trolled during the time interval between the removal of 
the short guide wire from the sheath and the insertion of 
the wrapped balloon over the long guide wire. Often, 
especially in a hypovolemic patient, this loss of blood 
may be critical. Also when the balloon bladder is 
wrapped, spiral interstices are produced along its 
length. The interstices of the wrapped balloon mem 
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2 
brane do not provide for the complete occlusion of the 
sheath between its inner wall and the wrapped balloon. 
Therefore, a certain amount of arterial bleeding takes 
place during the time that is required to fully insert the 
wrapped balloon membrane portion of the balloon cath 
eter into the blood vessel. 

In some cases, the sheath may have to be withdrawn 
partly from the percutaneous wound to permit com 
plete introduction of the balloon membrane into the 
sheath, especially in those cases of extreme vascular 
tortuosity. This creates an additional loss of critical time 
and of critical blood. 
Another problem experienced with some patients, is 

that after IAB insertion is complete, blood flow to the 
lower extremities is diminished substantially. The de 
crease in blood flow is generally attributable to the 
obstruction of the femoral artery caused by the rela 
tively large diameter of the insertion sheath extending 
into the artery. By removing the sheath, the obstruction 
in the femoral artery can be decreased substantially. 
Certain prior art techniques attempts to solve this con 
cern by utilizing splittable insertion sheaths. Various 
types of splittable, removable insertion sheaths which 
would be suitable for this purpose are disclosed in the 
prior art. See for example, U.S. Pat. Nos. 4,166,469, 
4,581,019 and 4,581,025. Once the insertion sheath is 
removed, there would remain the IAB catheter which 
connects an inflatable and deflatable bladder member of 
the IAB with the external pumping/monitoring equip 
Inent. 

U.S. Pat. No. 4,540,404 attempts to address these 
concerns by using an IAB with a tapered tip and a 
sheath which slides over the balloon bladder to form an 
assembly. After insertion, the sheath can be withdrawn 
to expose the balloon. 
However, after removal of the insertion sheath the 

arterial wall must constrict to seal around the balloon 
catheter, which has a smaller outside diameter than the 
insertion sheath. Therefore, in non-elastic or diseased 
vessels, the required vessel constriction may not always 
occur resulting in profuse bleeding from the insertion 
site between the IAB catheter and arterial puncture. 
One way to stop this bleeding is to exert pressure on 

the artery above the insertion site. However, this has 
the disadvantage that it may damage the balloon cathe 
ter and requires time and an additional step in the IAB 
insertion process. If bleeding cannot be stopped, the 
IAB must be renoved. 

SUMMARY OF THE INVENTION 

Accordingly, there has been invented an improved 
method for inserting an IAB device into the body in a 
modified percutaneous insertion technique without the 
use of an insertion sheath. Additionally, there is de 
scribed a hemostasis sheath which is used in this method 
to control bleedback through the insertion site after 
insertion of the IAB. 

In accordance with the invention, an IAB insertion 
technique is provided to enable insertion of an IAB 
device directly into a blood vessel over a guide wire, 
without the need first to insert and use an introducer 
sheath. 

DESCRIPTION OF THE DRAWINGS 
The invention will now be described with reference 

to the following drawings, which are merely exemplary 
and are not meant to limit the scope of the invention in 
any respects. 
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FIGS. 1a-d show in succession (a) the puncture of 
the skin and artery, (b) insertion of the guide wire, (c) 
dilation of the insertion site and (d) insertion of an inser 
tion sheath employing a prior art (Seldinger) technique. 

FIG. 2a is a side elevation view of an IAB device 
showing the IAB bladder being directly inserted into 
the femoral common artery without an insertion sheath 
according to the inventive method; 
FIG. 2b is a side elevation view partly in cross-sec 

tion showing the IAB device of FIG. 1 following inser 
tion of the IAB bladder into the femoral common ar 
tery; 

FIG. 3 is a side elevation view of the IAB device of 
FIGS. 1 and 2 showing the hemostasis sheath of the 
present invention positioned within the insertion punc 
ture; 

FIG. 4 is a cross-section of the hemostasis sheath 
according to the invention showing the hemostasis 
sheath installed on a balloon catheter; 

FIG. 5 is a cross-section of another embodiment of 
the hemostasis sheath according to the invention; and 

FIG. 6 is a cross-section of yet another embodiment 
of the hemostasis sheath according to the invention 
showing an inside diameter which gradually increases 
from the distal end to the proximal end. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIGS. 1a-1d shows various steps employed in the 
prior art (Seldinger) technique for inserting an IAB 
device percutaneously. There is shown needle 1, guide 
wire 5, dilator 29, insertion sheath 30, skin 20 and femo 
ral artery 10. FIG. 1a shows puncture of the skin and 
the femoral artery using a hypodermic needle 1 (e.g. 
Potts cone head). FIG. 1b shows placement of a guide 
wire 5 into the artery through the hollow bore of the 
needle. FIG. 1c shows removal of the hypodermic nee 
dle 1 from the artery leaving the guide wire 5 in place 
and the dilation of the opening with dilator 29 (e.g., 
Grunzig type). Finally, FIG. 1d shows placement of an 
insertion sheath 30 into the artery over the guide wire 
following dilation of the insertion site. 
With reference to FIGS. 2a, 2b and 3-6 the insertion 

of an IAB device into the body via a non-surgical inser 
tion into the femoral common artery through the skin 
using a new percutaneous insertion technique according 
to the invention will be described. A physician (not 
shown) would be positioned in the left-hand margin in 
relation to the various elements being described. In 
FIGS. 1a-1d, FIGS. 2a, 2b, and FIG. 3, the location of 
the physician is designated by the symbol "P". The 
terms "proximal' and "distal” as used herein shall refer 
to position relative to that of the physician. 

Referring to FIGS. 2a and 2b, the IAB device gener 
ally comprises IAB bladder 40 which is attached to 
balloon catheter 42. The IAB is a double lumen device 
with a central hollow stylette 44 and preferably of the 
type described in U.S. Pat. No. 4,362,150, which patent 
is incorporated herein by reference. The IAB can have 
a wrap handle for rotation as described in the above 
patent or can have a fixed type configuration. The hol 
low stylette preferably is a hypodermic tubing with a 
flexible segment within the balloon. 

Prior to insertion, the bladder 40 is wrapped about 
itself to reduce its diameter either by the manufacturer 
or by the physician. The balloon catheter 42 may, for 
example, as is known in the art be attached at its proxi 
mal end to a rotating or fixed handle (not shown) and 
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4. 
may also be connected in known manner to an intra 
aortic balloon pumping/monitoring system (also not 
shown). 
The insertion technique according to the invention 

will now be described. 
With reference to FIGS. 1a-1d and FIG. 2a, a small 

hypodermic needle (not shown in FIG.2a but shown in 
FIG. 1a) is inserted through the skin 20 of a patient to 
perforate or puncture the femoral artery 10. When 
blood spurts from the open external end of the needle, 
placement of the hypodermic needle within the artery 
10 is confirmed. A long guide wire 5 (e.g. up to about 
150-190 cm or longer) sufficient in length to reach the 
central aorta is fed into the artery 10 by passing the 
guide wire through the center of the hollow hypoder 
mic needle. 
Next, the hypodermic needle leaving the guide wire 5 

in place. One or more progressively larger dilators 
(preferrably a single expanding, e.g. Grunzig type dila 
tor) is then placed over the guide wire and advanced 
through the perforated skin 20 and into the artery 10 in 
order to expand the hole in order to achieve an opening 
large enough to permit the passage of the wrapped IAB 
bladder 40. For example, when using a 10.5 French IAB 
the hole should be dilated to approximately 10 French 
in diameter. Once the skin 20 and artery 10 have been 
fully dilated, the dilator is removed and the IAB device 
is inserted directly into the patient without passing it 
through the insertion sheath. 

Still referring to FIG.2a, the IAB bladder 40 even in 
its wrapped condition has a larger outside diameter than 
the IAB catheter 42. As a result the IAB bladder 40 will 
dilate the insertion site to a larger diameter than that of 
the catheter 42. 

Reference is now made to FIG.2b which shows, 
from left to right, the hemostasis sheath 50 and IAB 
catheter 42 of FIG. 2a with the IAB bladder 40 now 
inserted into the aorta (not shown). 
As can be seen in FIG.2b, the insertion site 8 after 

passage of the IAB, may have an opening which due to 
some inelasticity in the skin has not completely closed 
around the catheter 42. This condition may result in 
uncontrollable bleeding from the insertion site 8. 
As a means to diminish this bleeding when it occurs, 

the present invention utilizes hemostasis sheath 50 
which is slidably coupled to the catheter 42. 
As will be discussed in more detail below, the hemo 

stasis sheath 50 preferrably has a conical configuration 
and has a distal end 52 which in the preferred embodi 
ment is only slightly larger than the outside diameter of 
the catheter 42. Preferably, the inside of the distal end 
52 is sized for a close fit over the outside of catheter 42. 
The hemostasis sheath 50 also has a proximal end 54 
opposite from the distal end 52. The proximal end 54 
has a larger outside diameter than the distal end 52. 
Preferably, the proximal end 54 has an outside diameter 
which is about at least as large or slightly larger than the 
outside diameter of the IAB bladder 40 in its wrapped 
condition. 
FIG. 3 shows from left to right the IAB catheter 42 

and hemostasis sheath 50 of FIGS. 2a and 2b with the 
hemostasis sheath 50 now positioned in the insertion site 
8. 
With reference to FIG. 3, the hemostasis sheath 50 

has now been inserted partially into the opening 14 in 
the wall of the artery 10 with its distal end 52 extending 
inside the artery 10. The hemostasis sheath 50 is inserted 
into the artery 10 until the point is reached where its 
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increased diameter at point 56, between the distal and 52 
and proximal end 54, fills the opening 14. As shown in 
FIG. 3, the hemostasis sheath 50 is thereby able to stop 
the bleeding which might have resulted after insertion 
of the IAB device. Additionally, the hemostasis sheath 
50 is configured and dimensioned to pass through the 
skin 20 and into the artery 10, and is able to control 
bleeding without restricting good blood flow through 
the artery 10 to any great degree. 

In accordance with the inventive method, the hemo 
stasis sheath 50 is advanced along the balloon catheter 
42 through the skin and into the artery by a sufficient 
distance to control bleeding from the insertion site 8. In 
particular, the hemostasis sheath 50 is advanced to a 
point where its outside diameter sufficiently fills the 
opening made by the passage of the IAB bladder 
through the skin and artery to provide an elastic contact 
between the skin opening and the outside diameter of 
the hemostasis sheath 50. 
The hemostasis sheath 50 is shown in greater detail in 

FIGS. 4, 5 and 6. Unless otherwise indicated, FIGS. 4, 
5 and 6 show, from left to right the IAB catheter 42 
(FIG. 4 only) a cuff 60 and hemostasis sheath 50. Addi 
tionally, from left to right, the hemostasis sheath com 
prises a flange 57, a neck 55, proximal end 54, distal end 
52 and an extended portion 59 including a tip 51. 
The outside diameter (D) of the hemostasis sheath 50 

gradually increases from its distal end 52 towards its 
proximal end 54. The inside diameter (I) of the hemosta 
sis sheath 50 may be about the same throughout its 
entire length (as shown in FIGS. 4 and 5) or may gradu 
ally increase from the distal end 52 towards the proxi 
mal end 54 (as shown in FIG. 6, for example). Prefera 
bly, the inside diameter (I) is sized at the distal end 52 to 
provide a close clearance 58 between the inside of the 
hemostasis sheath 50 and the outside of the balloon 
catheter 42. Preferably the inside diameter (I) of the 
hemostasis sheath 50 at its distal end 52 is between about 
2 to 3 thousandths of an inch larger than the outside 
diameter of the balloon catheter 42 to allow for manu 
facturing tolerance. More preferably, in view of the 
resilience of the materials utilized, one can maintain an 
interference fit such that the distal end 52 the inside 
diamter (I) of the hemostasis sheath 50 is the same as the 
outside diameter of the balloon catheter 42. This close 
fit clearance 58 permits the outside diameter of the 
hemostasis sheath 50 to be as small as possible at the 
distal end 52 with the balloon catheter 42 providing 
structural support for the hemostasis sheath 50 during 
insertion to prevent an accordian effect from occurring 
at the distal end 52. This close fit clearance also reduces 
the risk of bleedblock between the bladder catheter 42 
and the hemostasis sheath 50. 
For example, in a preferred embodiment wherein the 

outside diameter of the balloon catheter is about 10.5 
french (i.e., about 0.138 inches), the outside diameter 
(D) of the hemostasis sheath 50 at its distal end 52 is 
about 0.146 inches, the outside diameter (D) at its proxi 
mal end 54 is about 0.185 inches and the inside diameter 
(I) of the hemostasis sheath 50 at the distal end 52 is 
about 0.140 inches to provide a clearance 58 of about 
0.002 inches at the distal end 52. 

Preferably, the outside diameter (D) of the hemostasis 
sheath 50 tapers gradually from its distal end 52 to its 
proximal end 54 and the distance (T) between the distal 
end 52 and proximal end 54 is preferably about 2.0 to 2.5 
inches. Of course, the outside diameter may also in 
crease in a step-wise manner (not shown). By "gradual' 
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6 
is meant any shape which increases in outside diameter 
in a continuous, as opposed to step-wise, manner. Such 
gradual shapes include cones having straight sides along 
their length or curved sides. 
As shown in FIGS. 5 and 6, in another preferred 

embodiment, the distal end 52 of the hemostasis sheath 
50 may further include constant diameter portion 59. 
The constant diameter portion 59 would preferably 

have a length of at least about inch and an inside 
diameter which is about 2 to 3 thousandths of an inch 
larger than the outside diameter of the balloon catheter 
42. 
The constant diameter portion 59 is configured to 

generate less initial resistance during insertion through 
the skin so that the tip 51 of the hemostasis sheath 50 can 
be more easily inserted. Once the constant diameter 
portion 59 has been inserted through the skin, the over 
all resistance to further insertion will increase as the 
outside diameter of the hemostasis sheath 50 increases. 
However, with the tip 51 safely passed through the skin, 
the danger of collapsing or buckling as an accordian at 
the tip 51 can be avoided. 
The hemostasis sheath 50 is provided at its proximal 

end with a neck 55 and flange 57. The neck 55 and 
flange 57 are held within the cuff 60. As shown in 
FIGS. 4 and 5, the cuff 60 is sized to provide a close 
clearance 64 between the cuff 60 and the neck 55 of the 
hennostasis sheath 50. Additionally, the cuff 60 is sized 
to provide a close clearance 62 between the cuff 60 and 
the balloon catheter 42. In this manner, the cuff 60 is 
able to seal the proximal end of the hemostasis sheath 50 
against bleeding when the distal end 52 is positioned 
within the femoral artery 10. Closed clearance 62 also 
precludes slippage of cuff 60 and, in turn, hemostasis 
sheath 50 along catheter 42 due to arterial pressure and 
the like. 

In a preferred embodiment, the hemostasis sheath 50 
is manufactured from a resilient, for example plastic, 
material, which is preferably polytetrafluoroethylene 
(Teflon (R))or polyethylene. Also in the preferred en 
bodiment, the cuff 60 is manufactured from an elasto 
meric material, for example silicone. However, no par 
ticular elastomeric material is preferred. 
The various features and advantages of the invention 

are thought to be clear from the foregoing description. 
Various other features and advantages not specifically 
enumerated will undoubtedly occur to those versed in 
the art as likewise will many variations and modifica 
tions of the preferred embodiment illustrated, all of 
which may be achieved without departing from the 
spirit and scope of the invention as defined by the fol 
lowing claims. 
We claim: 
1. A method for inserting an intra-aortic balloon ap 

paratus through a patient's skin and into the femoral 
artery, wherein said intra-aortic balloon apparatus in 
cludes a balloon catheter having a proximal end and a 
distal end, an inflatable and deflatable balloon bladder 
means sealidly attached at the distal end of the balloon 
catheter and a hollow stylette means passing through 
the length of the intra-aortic balloon, said intra-aortic 
balloon apparatus further including a hemostasis sheath 
slidably coupled with the balloon catheter between the 
balloon bladder means and the proximal end of the 
balloon catheter, said hemostasis sheath having a distal 
end adjacent to the balloon bladder means and a proxi 
mal end opposite from the balloon bladder means hav 
ing a larger outside diameter than that at the distal end, 
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said intra aortic balloon apparatus also including sealing 
means releaseably coupled to said hemostasis sheath, 
the method comprising the steps of: 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire into the opening in the 
artery and passing the guide wire up to the patient's 
aorta; 

(c) dilating with dilating means the opening to 
achieve a diameter sufficient to permit insertion of 
the intra-aortic balloon bladder means in a 
wrapped configuration into the femoral artery; 

(d) removing the dilating means; 
(e) without the use of an insertion sheath, directly 

inserting the intra-aortic balloon bladder means in a 
wrapped configuration over the guide wire and 
through the opening and passing it up to the aorta; 
and 

(f) sliding the hemostasis sheath along the balloon 
catheter, through the insertion site and into the 
femoral artery far enough to control bleeding from 
the puncture opening in the femoral artery, yet 
permit blood flow along the femoral artery. 

2. The method of claim 1 further including the step of 
securing the sealing means to the hemostasis sheath 
after the hemostasis sheath is slid through the insertion 
site to preclude bleeding between the hemostasis sheath 
and the balloon catheter. 

3. The method according to claim 1, including the 
step of selecting the hemostasis sheath such that it is 
gradually tapered to decrease from its proximal end to 
its distal end. 

4. The method according to claim 1, wherein the 
dilating step (c) comprises sliding the dilating means 
along the guide wire into the opening so as to dilate the 
opening. 

5. The method according to claim 4, wherein the 
dilating step (c) comprises selecting a tapered dilater 
having an outside diameter increasing from its distal end 
closest to the artery to a larger outside diameter at its 
proximal end away from the artery. 

6. The method according to claim 5, further including 
the step of selecting the hemostasis sheath such that it is 
gradually tapered to decrease from its proximal end to 
its distal end. 

7. The method according to claim 6, further including 
the step of selecting the hemostasis sheath having an 
inside diameter which is slightly larger than the outside 
diameter of the balloon catheter with the clearance 
therebetween of about 2 to 3 thousandths of an inch at 
least at the distal end of said hemostasis sheath. 

8. The method according to claim 6, further including 
the step of selecting the dilating means such that it is 
gradually tapered. 

9. A method for inserting an intra-aortic balloon ap 
paratus through a patient's skin and into the femoral 
artery, wherein said intra-aortic balloon apparatus in 
cludes a balloon catheter having a proximal end and a 
distal end, an inflatable and deflatable balloon bladder 
means sealidly attached at the distal end of the balloon 
catheter and a hollow support means passing through 
the length of the intra-aortic balloon apparatus, said 
intra-aortic balloon apparatus further including a hemo 
stasis sheath slidably coupled with the balloon catheter 
between the balloon bladder means and the proximal 
end of the balloon catheter, said hemostasis sheath hav 
ing a distal end portion adjacent to the balloon bladder 
means and a proximal end portion opposite from the 
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8 
balloon bladder means having a larger outside diameter 
than at the distal end portion, said intra-aortic balloon 
apparatus also including sealing means for precluding 
blood flow between the hemostasis sheath and the bal 
loon catheter, the method comprising the steps of: 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire through the opening and 
into the femoral artery; 

(c) dilating with dilating means the opening to 
achieve a diameter sufficient to permit insertion of 
the balloon bladder means in a deflated condition 
into the femoral artery; 

(d) removing the dilating means; 
(e) without the use of an insertion sheath, directly 

inserting the balloon bladder means in a deflated 
condition over the guide wire and through the 
opening and passing it up the aorta; 

(f) sliding the hemostasis sheath along the balloon 
catheter, through the opening and into the femoral 
artery far enough to control bleeding from the 
opening; and 

(g) engaging the sealing means to the proximal end of 
the hemostasis sheath to preclude blood flow be 
tween the balloon catheter and the hemostasis 
sheath. 

10. The method of claim 9 further including the step 
of selecting the hemostasis sheath such that it has an 
inner diameter at least at its distal end portion just suffi 
cient to permit the hemostasis sheath to slide along the 
balloon catheter. 

11. The method of claim 9 further including the step 
of selecting the hemostasis sheath such that its outside 
diameter is just larger than its inner diameter at the 
distal end portion of the hemostasis sheath and, at the 
proximal end portion of the sheath its outside diameter 
is predetermined to be at least as large as the opening in 
the patient's skin and femoral artery. 

12. The method of claim 11, further including the step 
of selecting the hemostasis sheath such that its outside 
diameter is tapered to increase in a direction from the 
distal end portion toward the proximal end portion of 
the hemostasis sheath. 

13. The method of claim 12 further including the step 
of selecting the hemostasis sheath such that its outside 
diameter tapers along the length of the hemostasis 
sheath. 

14. The method of claim 12 further including the step 
of selecting the hemostasis sheath such that it has a 
conical configuration. 

15. The method of claim 11 further including the step 
of selecting the sealing means to have a configuration 
such that the sealing means is releasably secured to the 
proximal end of the hemostasis sheath, and the sealing 
means has an inner diameter just sufficient for the seal 
ing means to slide along the balloon catheter yet pre 
clude blood flow between the inside diameter of the 
sealing means and the balloon catheter. 

16. A method of claim 15 further including the step of 
selecting a cuff as the sealing means. 

17. A method for inserting an intra-aortic balloon 
apparatus through a patient's skin and into the femoral 
artery, wherein the intra-aortic balloon apparatus in 
cludes a balloon catheter having a proximal end and a 
distal end, an inflatable and deflatable balloon bladder 
means sealidly attached at the distal end of the balloon 
catheter and a hollow support means passing through 
the length of the intra-aortic balloon apparatus, said 
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intra-aortic balloon apparatus further including hemo 
stasis means slidably disposed on the balloon catheter 
between the balloon bladder means and the proximal 
end of the balloon catheter for controlling bleeding, the 
method comprising the steps of: 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire through the opening and 
into the femoral artery; 

(c) dilating with dilating means the opening to 
achieve a diameter sufficient to permit insertion of 
the balloon bladder means in a deflated condition 
into the femoral artery; 

(d) removing the dilating means; 
(e) without the use of an insertion sheath, directly 

inserting the balloon bladder means in a deflated 
condition over the guide wire and through the 
opening and passing it up to the aorta; and 

(f) sliding the hemostasis means along the balloon 
catheter, through the opening and into the femoral 
artery far enough to control bleeding from the 
opening. 

18. The method of claim 17 further including the step 
of selecting the hemostasis means such that the hemo 
stasis means has a distal end portion adjacent the bal 
loon bladder means, a proximal end portion opposed to 
the balloon bladder means, and an outside diameter just 
larger than the outside diameter of the balloon catheter 
at the distal end portion, and said outside diameter of 
the hemostasis means increasing in a direction toward 
the proximal end portion of the hemostasis means to a 
size which is at least as large as the opening in the pa 
tient's skin and femoral artery. 

19. The method of claim 18 further including the step 
of selecting the hemostasis means such that it has an 
inner diameter at least at the distal end portion of the 
means just sufficient to permit the hemostasis means to 
slide along the balloon catheter, and an outer diameter 
which is just larger than the inner diameter at the distal 
end portion of the hemostasis means, said outside diame 
ter tapering in a direction toward the proximal end 
portion of the hemostasis means such that it becomes at 
least as large as the patient's opening in the skin and 
femoral artery. 

20. The method of claim 18 further including the step 
of selecting the hemostasis means such that it has a 
conical configuration. 

21. The method of claim 18 further including the step 
of selecting a sealing means for engaging the proximal 
end of the hemostasis means to preclude blood flow 
between the hemostasis means and the balloon catheter, 
said sealing means having an inner diameter just suffi 
cient for the hemostasis means to slide along the balloon 
catheter yet permit blood to flow through so as to pre 
vent blood flow between the balloon catheter and the 
hemostasis means. 

22. A method for inserting an intra-aortic balloon appa 
ratus through a patient's skin and into the femoral artery, 
wherein Said intra-aortic balloon apparatus includes a 
balloon catheter having a proximal end and a distal end, 
an inflatable and deflatable balloon bladder means seal 
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idly attached at the distal end of the balloon catheter and 
a hollow stylette means passing through the length of the 
intra-aortic balloon, the method comprising the steps of 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery, 

(b) inserting a guide wire into the opening in the artery 
and passing the guide wire up to the patient's aorta, 

(c) dilating with dilating means the opening to achieve a 
diameter sufficient to permit insertion of the intra 
aortic balloon bladder means in a wrapped configura 
tion into the femoral artery, 

(d) removing the dilating means, and 
(e) without the use of an insertion sheath, directly insert 

ing the intra-aortic balloon bladder means in a 
wrapped configuration over the guide wire and 
through the opening and passing it up to the aorta. 

23. The method according to claim 22, wherein the 
dilating step (c) comprises sliding the dilating means along 
the guide wire into the opening so as to dilate the opening. 

24. The method according to claim 23, wherein the 
dilating step (c) comprises selecting a tapered dilater hav 
ing an outside diameter increasing from its distal end 
closest to the artery to a larger outside diameter at its 
proximal end away from the artery. 

25. The method according to claim 24, further including 
the step of selecting the dilating means such that it is grad 
ually tapered. 

26. A method for inserting an intra-aortic balloon appa 
ratus through a patient's skin and into the femoral artery, 
wherein said intra-aortic balloon apparatus includes a 
balloon catheter having a proximal end and a distal end, 
an inflatable and deflatable balloon bladder means seal 
idly attached at the distalend of the balloon catheter and 
a hollow support means passing through the length of the 
intra-aortic balloon apparatus, the method comprising the 
steps of 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery, 

(b) inserting a guide wire through the opening and into 
the femoral artery, 

(c) dilating with dilating means the opening to achieve a 
diameter sufficient to permit insertion of the balloon 
bladder means in a deflated condition into the femo 
ral artery, 

(d) removing the dilating means, and 
(e) without the use of an insertion sheath, directly insert 

ing the balloon bladder means in a deflated condition 
over the guide wire and through the opening and 
passing it up to the aorta. 

27. The method according to claim 26, wherein the 
dilating step (c) comprises sliding the dilating means along 
the guide wire into the opening so as to dilate the opening. 

28. The method according to claim 27, wherein the 
dilating step (c) comprises selecting a tapered dilater hay 
ing an outside diameter increasing from its distal end 
closest to the artery to a larger outside diameter at its 
proximal end away from the artery. 

29. The method according to claim 28, further including 
the step of selecting the dilating means such that it is grad 
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57 ABSTRACT 

A method for inserting an intra-aortic balloon device into a 
patient without using an insertion sheath is provided. 
Additionally, a hemostasis sheath is described for use with 
the insertion method. The hemostasis sheath may be incor 
porated onto the balloon catheter during manufacture before 
attachment of the intra-aortic balloon bladder. The hemo 
stasis sheath is tapered from a smaller outside diameter at the 
point closest to the balloon bladder gradually increasing in 
diameter towards a large outside diameter at the end oppo 
site the balloon bladder. The hemostasis sheath may also 
have an extended tip of constant outside diameter at its 
proximal end to facilitate insertion through the skin. If 
bleeding occurs after insertion of the intra-aortic balloon 
according to the invention, the hemostasis sheath is slid into 
the insertion site to stop the bleeding. 
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REEXAMINATION CERTIFICATE 
ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW. 

Matter enclosed in heavy brackets appeared in the 
patent, but has been deleted and is no longer apart of the 
patent; matterprinted initalics indicates additions made 
to the patent. 

ASA RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 

The patentability of claims 1-21 is confirmed. 

Claims 22 and 26 are determined to be patentable as 
amended. 

Claims 23-25 and 27-29, dependent on an amended 
claim, are determined to be patentable. 

New claims 30-41 are added and determined to be 
patentable. 

22. A method for inserting an intra-aortic balloon appa 
ratus through a patient's skin and into the femoral artery, 
wherein said intra-aortic balloon apparatus includes a bal 
loon catheter having a proximal end and a distal end, an 
inflatable and deflatable balloon bladder means sealidly 
attached at the distalend of the balloon catheter and a hollow 
stylette means passing through the length of the intra-aortic 
balloon, the method comprising the steps of: 

(a) puncturing the patient’s skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire into the opening in the artery 
and passing the guide wire up to the patients aorta; 

(c) dilating with dilating means the opening to achieve a 
diameter sufficient to permit insertion of the intra-aortic 
balloon bladder means in a wrapped configuration into 
the femoral artery; 

(d) removing the dilating means; and 
(e) without the use of an insertion sheath, directly insert 

ing the intra-aortic balloon bladder means in a wrapped 
configuration over the guide wire and through the 
opening and passing it up to the aorta; and 

(f) maintaining the intra-aortic balloon bladder means in 
place in the aorta for an extended period of time. 

26. A method for inserting an intra-aortic balloon appa 
ratus through a patient's skin and into the femoral artery, 
wherein said intra-aortic balloon apparatus includes a bal 
loon catheter having a proximal end and a distal end, an 
inflatable and deflatable balloon bladder means sealidly 
attached at the distal end of the balloon catheter and a hollow 
support means passing through the length of the intra-aortic 
balloon apparatus, the method comprising the steps of: 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire through the opening and into a 
femoral artery; 

(c) dilating with dilating means the opening to achieve a 
diameter sufficient to permit insertion of the balloon 
bladder means in a deflated condition into the femoral 
artery; 

(d) removing the dilating means; and 
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(e) without the use of an insertion sheath, directly insert 

ing the balloon bladder means in a deflated condition 
over the guide wire and through the opening and 
passing it up to the aorta, and 

(f) maintaining the intra-aortic balloon bladder means in 
place in the aorta for an extended period of time. 

30. The method according to claim 22 wherein said 
extended period of time is at least one day, 

31. The method according to claim 26 wherein said 
extended period of time is at least one day, 

32. A method for inserting an intra-aortic balloon appa 
ratus through a patient's skin and into the femoral artery, 
wherein said intra-aortic balloon apparatus includes a 
balloon catheter having a proximal end and a distal end, an 
inflatable and deflatable balloon bladder means sealidly 
attached at the distal end of the balloon catheter and a 
hollow stylette means passing through the length of the 
intra-aortic balloon, the method comprising the steps of 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire into the opening in the artery 
and passing the guide wire up to the patient's aorta; 

(c) dilating with dilating means the opening to achieve a 
diameter sufficient to permit insertion of the intra 
aortic balloon bladder means in a wrapped configura 
tion into the femoral artery; 

(d) removing the dilating means; 
(e) without the use of an insertion sheath, directly insert 

ing the intra-aortic balloon bladder means in a 
wrapped configuration over the guide wire and through 
the opening and passing it up to the aorta; and 

(f) repeatedly inflating and deflating the balloon bladder 
means over an extended period of time to assist the 
pumping action of the heart. 

33. The method according to claim 32, wherein the 
dilating step (c) comprises sliding the dilating means along 
the guide wire into the opening so as to dilate the opening. 

34. The method according to claim 33, wherein the 
dilating step (c) comprises increasing the opening from its 
distal end closest to the artery to a larger outside diameter 
at its proximal end away from the artery. 

35. The method according to claim 34, further including 
the step of selecting the dilating means such that it is 
gradually tapered 

36. A method for inserting an intra-aortic balloon appa 
ratus through a patient's skin and into the femoral artery, 
wherein said intra-aortic balloon apparatus includes a 
balloon catheter having a proximal end and a distal end, an 
inflatable and deflatable balloon bladder means sealidly 
attached at the distal end of the balloon catheter and a 
hollow support means passing through the length of the 
intra-aortic balloon apparatus, the method comprising the 
steps of 

(a) puncturing the patient's skin and femoral artery to 
create an opening in the skin and artery; 

(b) inserting a guide wire through the opening and into 
the femoral artery; 

(c) dilating with dilating means the opening to achieve a 
diameter sufficient to permit insertion of the balloon 
bladder means in a deflated condition into the femoral 
artery; 

(d) removing the dilating means; 
(e) without the use of an insertion sheath, directly insert 

ing the balloon means in a deflated condition over the 
guide wire and through the opening and passing it up 
to the aorta, and 
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(f) repeatedly inflating and deflating the balloon bladder 39. The method according to claim 38, further including 
means over an extended period of time to assist the the step of selecting the dilating means such that it is 
pumping action of the heart. gradually tapered. 

40. The method according to claim 32 wherein the inflat 
diit. The method accories, to A. 36 whereinl the 5 ing and deflating of the balloon bladder means to assist the 
ilating step (c) comprises sliding the dilating means along pumping action of the heart is in timed coordination with the 

the guide wire into the opening so as to dilate the opening. pumping and relaxation of the heart, respectively. 
38. The method according to claim 37, wherein the 41. The method according to claim 36 wherein the inflat 

dilating step (c) comprises selecting a tapered dilater having ing and deflating of the balloon bladder means to assist the 
an outside diameter increasing from its distal end closest to 10 Pumping action of the heart is in timed coordination with the 
the artery to a larger outside diameter at its proximal end Pumping and relavation of the heart, respectively. 
away from the artery. :: 


