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'This mventton relates to a dewoe for evertlng the ends

 everted position; -
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FIGURE 13 is a perspeotwe view of an everter ele

1e'nt

- employed in the form of FIGURE 12,

FIGURE 14 is a sectional srde elevatlon of another

| modlﬁed form of everter,

For the use of perlpheral suturlng apparatus sueh as
‘described in United States Patent 2,940,451, it is desirable

to provide means for facilitating the everting of the end

- of a blood vessel or the like over the end of a bushing and.

for holding the everted vessel in that pos1t1on unul a suture
is made.

In United States Patent 3 057, 355 there is desor1bed a

vascular everter which may be employed to. effectively
perform its function in a rapid and satisfactory manner.

" The present invention relates to a vasoular everter of

| srnular type but modified form.

An object of the present invention is to provrde a vas-
cular everter which is simple in forrn convenient to op- -
erate, gentle in action whereby injury to the vessel is 29
avoided, and fully satlsfaotory in the type of evertmg op-

eration effected.

- Another ob]ect is to prowde a vaseular everter which

fetfeotwely holds the everted vessel in desired position for
:performanee of a subsequent suturing operation.
Another object is to provide a vascular everter which

size ranges and partloularly those 1n the smallest size

- _range.

‘The invention may be said to reslde ina vasoular everter
comprising a sleeve, a plunger mounted for reciprocal
movement in said sleeve and being of uniform diameter

- throughout the major portion of its longitudinal extent,

said -plunger having a radlally directed :ﬂange extending
from one end of said major portion and a conical portion
extending axially from the other end of said major portion,
said conical portton having a maximum diameter less than

~ the diameter “of said -major portion, -and an annular

everting-retaining member of elastic material arranged to
be sleeved upon said major portion of said plunger and

having an axial opening of a diameter less than that of

said major portion. The invention also includes a pusher
of elastic material arranged to be sleeved upon the major

portion of the plunger between the sleeve and the annular |

15

20

- of blood vessels and the like and for retauinnﬂr them in an 10

carried by a handle 12.

-a holder which may be e

- FIGURE 15 is a sectional side elevatlon of a stlll fur-

‘ther modification of the invention, and

FIGURE 16 is a sectional side elevauon of a st111 further
modification of the invention.

Refemng to FIGURE 1, the everter 1llustrated com-
prlses a sleeve 10 which is. adapted to be releasably -
mounted, as by a spring ring- 13, in a tubular member 11
‘Member 11, handle 12, and a
flat spring 12a also carried by handle 12 are elements of
ployed to operate the everter of
the present invention and which is desorlbed and 1llus-__--.
trated in United States Patent 3,057,355. '

As shown, the sleeve 10 has an upper end 14 adapted to

‘be disposed adjacent the end of tubular member 11 to

which the handle 12 1s fixed, and a lower end 15 projecting
firom the other end of tubular member 11, While not -

“essential, the lower end.15 may be provided with an in-
 ternal cup-shaped recess 16.

A plunger 17 is reciprocally
mounted in the sleeve 18. The Upper end of the plunger,

i.e., the end adjacent handle 12, is provided with a flange o

18 for engagement with the ad]aoent end edge of the sleeve

to prevent the plunger from passing through the bore of

the sleeve. The spring 12¢ resiliently urges. the plunger | :

B into' a position in which the flange 18 is in engagement.

99
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. reciprocation of the plunger with respect thereto.

49

with the sleeve..
30

‘the bottom wall of the recess.

‘The spring 124 is slotted at 19 to reoerve |
a projection 20 on the end of the plunger. -

As shown, the plunger 17 is of substanually uruforrn'

s capable of everting blood vessels of substantially all diameter throuehout its length but has a steeply tapered

conical _por_tion'ZI_ extending from the lower end thereof
and terminating in a rounded end 22. The conical portion
21 has a maximum diameter less than that of the plunger
and a radially inwardly extending annular shoulder 21a
contiguous with and lying in a plane substantlally normal
to the axis of the constant diameter portion of the plunger .
and the conical portion thereof j ]oms such portions. |

The device includes a pusher in the form.of a deform-

| able flexible tube 23 which is sleeved onto the plunger and

which is arranged to frictionally engage the surface of the
plunger to maintain its position thereon but which permits
‘The
tube 23 has an upper end portion normally received within
the cup-shaped recess 16 with its end in engagement with

 The-lower end of the tube

- 23 is disposed below recess 16 for engagernent with the

50

everting-retaining member and having an axial opening

~ of a diameter less than that of such major portion.
~ The invention ‘will be ‘described with referenoe to the'

| acoompauymg drawings, in ‘which
 FIGURE 1 is a seo’uonal side elevation of an everter

in accordance with the invention in an 1n1t1al everung
position relatively to a vaseular vessel,

FIGURES 2 to 6, inclusive, are seouonal side elevations

of the everter of FIGURE l'in sueoeedtng po.utlous of the
| evertmg operatlon |

55
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FIGURE 7is a seotronal s1de elevatron of the everter_'

- .showmg a variation in the operation thereof,

- FIGURE 8 is-a sectional side elevauon of a shghtly

modtﬁed form of everter,

"FIGURE 9 1is a seotlonal 51de elevatron of a IIIOdIﬁBd-

form of everter,

65

- FIGURE 10:1s a seotlonal slde elevatzon. of another:_

modified form of everter,

FIGURE 11 is a seotlonalwew on 1n1e 1@—10 of FIG- ..

- URE 10,

-~ FIGURE 12 i is a seouonal 31de elevatlon of sull another

form of everter

70

upper end of an everting-retaining member in the form

of a second deformable fiexible tube 24 which, in the

modification illustrated, is relatively shorter than tube 23,
and which is also. sleeved upon plunger 17 and in frictional
engagement therewith. The lower end of tube 24 i 1s dis- -
posed ad]aoent to but spaoed above the lower end of the* |

plunger. | |

Tubes 23 and Zd are formed of a resﬂlent natenal suoh |

as rubber, plastic composition, or the like. Rubber of 40
~to 50 Shore Durometer is parucularly satlsfactory for the- |

matenal of the tubes. |

' A bushing of a suturing 1nstru1nent is 1nd1oated at 25
and the end portion of a vascular vessel 26 is shown as
passing through the bushrng and protrudlng fr om the end*

therect.

The diameter of the . plunger must be shghtly Iarger than_' -
that of the bore of the bushing. Moreover, the plunger,
as employed in an instrument such as set forth in Patent
3,057,355, should have a length that will accommodate

the Iengths of the recess 16, tube 23, and tube 24, as well--'l -

as provide an exposed length thereof equal app]:'ox]matdy’_ o
1n the modification shown, to its diameter, - :

As previously indicated, the bores of tubes 23 and 24 aref

o smaller than the d1ameter of the plunger to ensure a snug -
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fit thereon. Moreover, the thickness of the wall of each
tube must be such as to provide adequate axial stiffness
without loss of resiliency. It will be apparent that such
wall thickness will depend upon the diameter of the
plunger. By way of example, a suitable thickness would
be 1n the range of .25 to .75 of the plunger diameter. It
will be appreciated that such thickness will depend upon

&t

the hardness of the rubber employed, and the actual

plunger size and its selection will depend to some extent

on the blood vessel with which it is to be used.

The tube 23 has a length suificient to retain it on the
plunger when positioned with a portion thereof projecting
beyond the end of the plunger. It may be fixed to sleeve
19. |

The length of tube 24 is, as shown, approximately equal
to the bore of the bushing. However, it may be shorter
and, in general, its length is governed by the size and
proper functioning of the bushing.

In operation, with the associated parts positioned as
shown in FIGURE 1, the projecting end portion of the
plunger, including the conical portion 21, is inserted into

the vessel 26 through the open end thereof protruding

from the bushing 25. It will be noted that the conical
portion 21 is no longer than the height of the bushing and
is elongated to facilitate insertion into the vessel. In this
position, the end of the vessel is in approximate engage-
ment with the lower end of tube 24 and the vessel is locked
in position by a gentle pressure exerted therecon by the
shoulder 21a against the rim 28 of the bushing in response
to a suitable tension of flat spring 12a4.

The sleeve 10, with tubes 23 and 24, is now moved
downwardly with respect to the plunger by means of the
handle 12. The progressive effect of this movement is
illustrated in FIGURES 2 to 6, inclusive.

As shown in FIGURE 2, the end of the vessel, under
the direct pressure of tube 24, buckles outwardly, since
it cannot move back into the bushing, forming a single
bulge 27. It will be apparent that it is quite desirable that
only a single bulge 27 be formed in the protruding vessel
and to this end the length of the protruding portion should
desirably be approximately equal to or less than its own
outside diameter. |

Further move
to spread against rim 28 of the bushing taking with it the
buckled end of the vessel 26 and forming it over the rim
28, as shown in FIGURE 3. |

In some instances, the tube 24 may go in between the
vessel and the plunger as shown in FIGURE 7; this hap-
pens, for example, when the vessel is oversized in relation
to the bushing or is stretched. -

In the next and final stage of the operation, as shown
in FIGURE 4, the tube 24 is entirely over the vessel and
has turned the latter completely over the bushing. In this
position the protruding vessel end has been everted over
the rim 28 and is held in such everted position by the en-
circling elastic tube 24. Further, in this position, the
lower end of tube 23 has become deformed in pushing the
tube 24 over the bushing, However, a major portion of
tube 23 is still in frictional engagement with plunger 17.

With completion of the everting step, it is now only
necessary to withdraw the device from the bushing, and

with such withdrawal, the tube 23 moves with the plunger

and is thus separated from the bushing, leaving, however,
the short tube 24 in encircling retaining position with
respect to the everted portion of the vessel on the bushing,
as shown in FIGURE 6. It will be apparent that the tube
24 1s of disposable type and is adapted to be removed from
the vessel by severing following the suturing operation.
Thus, a new tube 24 is required for each cuff turning.

It will be appreciated that the spring 12a is adapted to '

cOnt_roI pressure of the plunger against the bushing, pre-
‘venting damage to the blood vessel while at the same
time providing force for holding the blood vessel in posi-

tion whereby it is prevented from being pushed back into
the bushing. | |

rent of the sleeve 10 forces the tube 24

10

29

- therein shown comprises a washer 33, as the pusher

4.0
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FIGURE 8 illustrates a slightly modified form of pusher
tube 24 wherein such a tube, Indicated at 24a, has a main
body section 245 of increased thickness as compared with
deformable end section 24c. Since section 24b is not
readily subject to deformation, this structure will act to
prevent pushing of the member 23 too far down on the
bushing. |
- FIGURE 9 illustrates a modified type of everter wherein
instead of tubes 23 and 24, a tube 30, scrving as an axially
rigid pusher, and a washer 31, serving as an everting-
retaining member, of elastic material are provided on
the plunger 17. Tube 38 has a length approximately
equal to the axial extent of recess 16, and washer 31 has
a diameter somewhat greater than that of the end 15 of
the sleeve 10 whereby it is engaged by the edge of the wall
forming recess 16. The washer may have a peripheral
shoulder 32 for engagement with the outer surface of end
portion 15, -

The everting operation. follows the same stages as
described with respect to FIGURES 1 to 6. As shown in

dotted lines, on completion of the everting operation, the

washer 32 enciicles the everted end of the vessel on the
bushing to retain it in position thereon when the pusher
30 1s retracted.

‘Referring to FIGURES 10 and 11, the modification
em-
ber, and a tube 34, as the everting-retaining member, of
clastic material positioned on the plunger 17. The washer
33 has a plurality of radial cuts 35 therein extending froi
its central opening wherein the washer is relatively stiff in
the axial direction thereof but has a deformable annular
section adjoining its axial opening. The washer is posi-
tioned for engagement by the end edge of end portion 15
of the sleeve 10. Tube 34 is located below washer 33.
It will be apparent that the washer 33 will initially act
upon tube 34 to perform the everting operation, as simi-
larly shown in FIGURES 1 to 6, by reason of its deform-
able section, as indicated in dotted lines.

Referring tc FIGURES 12 and 13, a tube 36 of elastic
material serves as a pusher and a washer 37 also of elastic
material serves as.the everting-retaining member. Tubes
36 1s somewhat similar to tube 23 but is somewhat stiffer
and requires a plurality of cuts 38 in the lower end portion
thereof to permit ease of spreading action over the rim
26 of the bushing. The length of the cuts limits the
“follow up” travel of the pusher member 36, thus prevent-
ing deposit of member 37 beyond its proper location.
Washer 37 is similar to washer 33 and also has a plurality
of radial cuts 39 forming a deformable annular section
adjoining its axial opening. In this instance, the washer

- 37 remains in encircling relation to the everted vessel on

the bushing and the tube 36 is withdrawn therefrom with
the plunger. It will be apparent that, as in FIGURE 1,
tube 36 may be fastened to sleeve 189.

Referring to FIGURE 14, a pair of superimposed elastic
washers 40 are provided on the plunger, each washer
having radial cuts 41 therein adjoining its axial opening.
~ Reterring to FIGURE 15, a single elastic tube 42 serv-
Ing as an everting-retaining member is provided on the

‘plunger, and instead of sleeve 10, a sleeve 43 having a

smooth unrecessed end face 44 for engagement with the
end tube 42 is provided to serve as a sleeve and pusher.
In the absence of a resilient member such as 23, FIGURE
1, the upper end of tube 42 will be disposed generally
radially opposite the rim of the bushing at the completion
of the everting operation. Actually, to guard against in-
]:ury- to the vessel, an end portion of the tube may be left
in protruding relation to the bushing. Such a protruding
9nd portion does not interfere with the subsequent sutur-
ing operation. It will be apparent that the face 44 must
offer as little resistance as possible to spreading of the end
of the tube thereon during the everting operation. Thus,
the sleeve 43 is desirably made of a material such as that

known under the trademark “Teflon.” S
FIGURE 16 illustrates a modification wherein a pusher



member 45 of elastic material (similar in structure to
member 36 of FIGURES 12 and 13) having a plurality of

' 2,180,337
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"sheulder said flange having seating engagement with one

“end of said sleeve, said plunger projecting beyond the

cuts 46 in the lower end portion thereof and an everting-

-~ retaining member in the ferm of an elastic tube 47 are
- provided. o | -.

I claim: - |
1. A vascular everter cemprlsmg a cyhndncal sleeve,

a plunger mounted for reciprocal movement in said sleeve

~and having a major constant diameter portion, a radially
“directed annular shoulder lying in a plane substantially

- normal to the -axis of said plunger, said shoulder being |
- contiguous with and extending inwardly from one end of -
said constant diameter portion, and a conical portion hav- -
o um diameter less than that of said constant
 diameter portion and being centlgueus with and extending
- axially from said shoulder, and an everting-retaining
. annular member of elastic material having an-axial open-
~ ing in unstretched condition thereof of a diameter less

'ing a maxit

- for snug engage;

10

other end of said sleeve, and a pair of annular members of

~elastic ‘material each havmg an axial opening in un-
- stretched condition thereof of a diameter less than that of
‘said constant diameter porﬁen and being sleeved in

stretched condltmn upon said constant dlameter portmn'
ent therewith, o |
4. A vascular everter as defined in claim 3 wherem seld
annular members are tubes of different lengths '_ S
5. A vascular everter as defined in. clmm 3 wherem said

" annular members are washers.

15

6. A vascular everter as defined in elalm 3 whelem one
| of said annular members is a tube and the other of sald .

annular members is a washer. | -
7. A vascular everter as defined | m clalm 3 wherem sald __

"annular members are formed of rubber of 40 to 50 Shore .
Duremeter | S | -

* than that of said constant diameter portion and being .=

sleeved in stretched condition upon said eenstant dlameter
portwn for snug engagement therewith.
2. A vascular everter as defined in claim

1 1 wherein sa1d

20

~ annular member is ‘a rubber tube having a- constant in-

ternal diameter from end to end thereof.
3. A vascular everter COIIlpI'lSIIlg a sleeve a plunger

mounted for reciprocal movement in said sleeve and hav- -

ing a major constant diameter portion, a radially directed

flange extending outwardly from one end of said constant

diameter portion, a radially directed annular shoulder
lying in a plane substantially normal to the axis of said
plunger, said shoulder being contiguous with and extend-
 ing inwardly from the other end of said constant diameter

- portion, and a conical portion having a maximum diam-

eter less than that of said constant diameter portion and
being contlgueus with and extending amally frem sald

25

8. A vascular everter 28 deﬁned in elalm 3 wherem one_'.-
of said annular members is a washer having a plurahty of

radial cuts extending from its said axial opening to form
a deformable annular section thereef adjolning Sﬂld axial

epenmg , - B
9. A vasculer everter as deﬁned in clal

~ cuts extending longitudinally from one end thereof to

0

35'.-'RLCHARD A. GAUDET P} imas y Emmmer

| ferm a deformable section ad]ommg sald one end.

Referenees Cited by the Exemmer
UNITED STATES PATENTS

2,453,056 11/48 ZacK - oo oo 128—334 -
2,940,452 6/60 Smialowski o ___ 12_8—334-
3,040,748 6/62 Kleinetal. oo 128—334
3,057,355 10/62 S_mlalowskl et al. _-_.__;._-.-- 128—334

1 3, wherein one N |
of said annular members is a tube having a plurahty of
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