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(54) Instrument for placing
purse-string sutures

(57) A device for emplacing a
purse-string suture in a severed end of
acolon or other tubular structure 40,
The device has teeth 44, 43 on the upper
and lower jaws 12, 11 which are
mutually opposed so as to compress
the tissue placed between the jaws and
to permit tissue to bulge out into spaces
between the respective teeth. Each jaw
is provided with a needle guide or track
25 through which a straight needle and
suture may be passed and in passing
through the needle track it will pass
through the bulged out portions of the
tissue. To emplace a purse-string
suture, the needle is passed through
one of the jaws in one direction and
then looped around and passed
through the other jaw in the cpposite
direction. A cutting guide 30 is provided
for severing excess tissue to provide a
suitable cuff.
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SPECIFICATION

Instrument for placing purse-string sutures

This invention relates to an instrument for placing
purse-string sutures.

This application is related to U.K. Patent Applica-
tion Nos. 2016991A and 8041628 both relating to an
intraluminal anastomosis device for use in surgery.

In recent years the use of staples instead of
sutures in surgical procedures has become more
and more conventional. The use of staples saves a
good deal of time over the use of sutures and there-
fore means that the patient has to spend less time
under anesthesia and this is of great benefit to the
patient.

Stapling instruments have also begun to be used
in many intestinal procedures from the esophagus to
‘the rectum. Here again a great deal of time is saved
and some of the difficult procedures are made much
simpler.

The above referenced applications describe and
claim intraluminal anastomosis devices for use in
various procedures such as, for example, where a
section of colon has been excised and it is necessary
to rejoin the remaining portion of the colon. The
instruments of the above applications connect the
two portions of the colon by means of a double row
of staples.

In order to use the instrument above mentioned,
each portion of the colon must be provided with a
purse-string suture. This is usually done by hand
with an appropriate suture and needle. This proce-
dure is difficult and time-consuming and gives rise
to a number of problems. If the stitches are too far
apart, the infolded tissue can extend beyond the
diameter of the anvil of the instrument. In such situa-
tion, a leak will develop after the tissues are stapled
and excised from the instrument. Furthermore, if too

‘large a cuff or margin of tissue is left beyond the

purse-string suture line, there may be more tissue
inside the instrument than it can accommodate. This
makes it impossible to close the instrument to the
proper gap setting for stapling and then the instru-
ment may either not be operable or the staples may
be formed too loosely or not at all. Any of the forego-
ing situations can cause serious problems and com-
plications.

There is on the market a permanent reusable
instrument marketed by the U.S. Surgical Corpora-
tion for facilitating the placement of a purse-string
suture in round hollow organs. This instrument is
essentially a hemostat having two angulated bars
centrally attached with interdigitating teeth. In the
U.S. Surgical device, each of the bars has a
through-hole through which a straight needle with a
suture can pass. The intestinal tissue is inserted
between the two bars with the interdigitating teeth
and is clamped by those teeth into a convoluted con-
figuration. As the needle passes through the hole in
the upper bar it also passes through the tissue that
has been forced beween the teeth by the teeth on the

lower bar, and vice versa.

This device is subject to a number of short-
comings. It is a common occurrence for the needle to
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pass through both sides of the flattened intestinal
tissue, thus sewing the opposite sides together
instead of putting in a purse-string stitch. Addition-
ally, the tissue which is clamped can readily slide
normal to the bars and this makes it very difficult to
cut to provide a minimum even margin along the
edge of the bars. Since this device is a permanent-
type instrument, it must be carefully maintained and
it must be sterilized for each procedure.

The purse-stringer described herein overcomes all
of the above-mentioned shortcomings and objec-
tions by virtue of design features which will be
described and also by being designed for pre-sterile
disposable one-time use.

The device of the present invention comprises a
pair of jaws hinged together at one end and provided
with latching means at the other end. The jaws are
provided with teeth but the teeth are mating teeth
rather than interdigitating teeth, i.e. each tooth of the
upper jaw contacts a tooth of the lower jaw. Thus,
when a section of colon or the like is inserted bet-
ween the jaws and clamped, the portions between
the abutting teeth are flattened and the portions
between the teeth bulge out into the spaces between
the teeth.

In each jaw there is a through-hole respectively
above and below the line of contact of the teeth so
that a straight needle and suture can be passed
through the through-hole in the upper jaw and then
looped and passed back through the through-hole in
the lower jaw. The needle and suture will pass
through those portions of the colon section which
have bulged up and down, respectively, between the
teeth so that when the device is unlatched and
removed, a purse-string sutute is found to be prop-
erly in place. The device includes cutting guides
spaced at an appropriate distance from the purse-
:string so that a cuff of the desired length is
produced. In order to facilitate the cutting, the
respective jaws are provided with opposed projec-
tions and depressions which engage the section of
colon which is clamped and prevents slippage dur-
ing cutting.

FIG. 1 is a front elevation of the device.

FIG. 2 is a plan view of the same.

FIG. 3 is a cross sectional view taken on the line 3-3
of FIG. 2.

FIG. 4 is an end view as seen from the hinged end.

FIG. 5 is an end view as seen from the latch end of
the device.

FIG. 6 is a cross sectional view taken on the line 6-6
of FIG. 1.

FIG. 7 is a cross sectional view taken on the line 7-7
of FIG. 1.

FIG. 8 is a cross sectional view taken on the line 8-8
of FIG. 1.

FIG. 9is a greatly enlarged view similar to FIG. 8,
showing the details of the through-holes and the
communicating passage between them and the pro-
jections and depressions for preventing slippage.

FIG. 10is a front elevational view of the device
open with a section of intestine positioned for clamp-
ing.

FIG. 11 is a view similar to FIG. 10 showing the
device closed and showing the needle and suture



GB 2081099 A V4

10

15

20

25

30

35

40

45

50

55

60

65

being inserted.

FIG. 12is an end view of a section of intestine or
the like with the purse-string suture in place.

FIG. 13 is a side view of the same.

FIG. 14 is a somewhat schematic view showing
how the purse-string sutures are applied to an
intraluminal stapling instrument.

By reference to FIG. 1, it will be seen that the
device consists of an upper body 11 and a lower
body 12 which are hinged together by means of a pin
15. Secured to the upper body 11 is the upper jaw 13
and similarly secured to the lower body 12 is the
lower jaw 14. The upper jaw 13 is secured to the
upper body 11 by means of the studs 13a which are
pressed into the body 11 and the lower jaw 14 is
similarly secured to the lower body 12 by the studs
14a. This is best seen in FIG. 8. It will be understood
that the body and jaw in each case may be made
integral. The bodies and jaws, whether separate or
integral, are preferably constructed of a plastic mat-
erial which is suitable for the design which must be
molded and which is suitable for a surgical environ-
ment, that is, it must be capable of being sterilized by
any of the standard methods such as autoclave,
ethylene oxide, irradiation, etc. The parts will prefer-
ably be molded and assembled by press-fitting or
with adhesives or with sonic welding.

The upper jaw is provided with a series of teeth 23
and the lower jaw is similarly provided with a series
of teeth 24, It should be noted that these teeth are
mutually opposed rather than interdigitating as in the
U.S. Surgical device. The teeth are spaced apart prefer-
ably by about the same width as the width of
the teeth to provide the spaces 43 and 44, respectively.
The upper body 11 is provided with an angular portion
which includes a hinge with hinge pin 15 and a stud
17 for gripping by means of a hemostat or similar
instrument. Ridges 11a and 12a may be provided in
the upper and lower body to provide a non-slip
finger-grip for clamping the device shut.

It will be observed that the upper body has a tatch
aperture 19 and that the lower body carries a latch
member 16. The upper body has a latching notch 18
(FIG. 3) and the latch member 16 has a latching nose
18a adapted to engage with the notch or ledge 18.
The latch 16 as perhaps best seen in FIG. 10 is suffi-
ciently thin that it can be bent in a clockwise direc-
tion for unlatching and can yield in a clockwise direc-
tion so as to snap back counter-¢lockwise over the
ledge 18.

The upper jaw is provided with the through-hole
25 and the lower jaw is provided with a similar
through-hole 26. These through-holes are best seen
in the greatly enlarged cross sectional view of FIG. 9.
It will be observed that there is a communicating pas-
sage 27 between the two through-holes provided by
a passage from the resepective through-holes 25
and 26 to the engaging surfaces of the respective
teeth 23 and 24. The purpose of the passage 27 is to
permit the suture to be removed from the device
when the clamp is opened since the suture will be
passing through the through-hole 25 and back
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provided to permit the suture to be removed from

these holes. 130

In FIG. 9 there is also shown more clearly one of
the projections 28 and corresponding recesses 29.
The projections 28 may be conical and cometo a
relatively sharp point and the depressions 29 may be 3
correspondingly conical. By reference to FIG. 10, itis ,
clear that a conical projection 28 is provided for each *
tooth 23. The series of projections 28 will secure the .
tissue 40 to prevent its sliding during severing.

FIG. 11 shows how, when the device is clamped on
a section of colon or other tubular structure 40, por-
tions thereof between the opposed teeth 23 and 24
bulge out into the spaces 43 and 44 as indicated at 45
and 46. By reference to FIG. 11 the through-holes 25
and 26 are seen to be respectively above and below
the contact line of the teeth 23 and 24 so that they
permit the needle 50 and suture 51 to pass through
the portions 45, bulging upward into the spaces 43
and after looping around and passing through the
through-hole 26 the suture passes through the por-
tions 46 which bulge out into the spaces 44. When
this operation is completed, the latch 16 is pressed in
a clockwise direction as seen in FIGS. 1 and 3, to
release the member 18a from the notch 18 and per-
mit the jaws to open. The purse-string can then
pass through the passage 27 and the tissue with the
purse-string in place is removed.

FIG. 12 shows an end view of a section of colon or
other tubular structure showing the purse-string 51
in place and FIG. 13 shows a side view thereof.

In an intraluminal anastomaosis device there is an
anvil portion and a cartridge portion. The anvil por-
tion is indicated in FIG. 14 at 54 and the cartridge
poriion at 53. The adjusting rod is indicated at 52.
FIG. 14 shows how the sections of colon or other
tubular structure 40 and 40a are secured around the
adjusting rod 62 by means of the purse-string
sutures 51.

In several of the Figures, the cutting guides have
been indicated at 30. After the device of the present
invention has been used to emplace the purse-string
suture, a scalpel can be run along either of the
guides 30 to sever excess tissue and leave a cuff of
designed length. This is simply based upon the dis-
tance between the suture lines 25 and 26 and the %
cutting guides 30.

it will be understood that numberous modifica-
tions may be made without departing from the spirit
of the invention and for this reason no limitations
which are not expressly set forth in the claims
should be assumed or implied.

CLAIMS

1. Aninstrument to facilitate the emplacement of?

a suture at a preselected depth in a material, com- <«
prising at least one jaw having spaced teethanda ~
needle track extending longitudinally through said -
jaw disposed above and in communication with the
clamping line of said teeth at a preselected height,
and a back-up means for use in cooperation with

said jaw, whereby when the material is clamped
between said jaw and the back-up means, the mater-
ial is compressed by said teeth against the back-up
means, and is permitted to bulge into said spaces
between said teeth so that a needle and suture, in
passing through said track, passes through the mat-
erial at the preselected depth.

&
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2. Aninstrument to facilitate the emplacement of
a purse-string suture in a tubular structure,
comprising a barrette-like structure having upper
and lower jaws hinged together at one end, said
jaws having spaced clamping teeth with the teeth on
said upper jaw being opposed to the teeth on said
fower jaw whereby when a tubular structure is
clamped between said jaws, the portions thereof
between said pairs of opposing clamping teeth
bulge out into said spaces, a needie track in each of
said jaws disposed respectively above and below the
clamping line of said teeth, whereby a needle and
suture, in passing through the track of one of said
jaws passes the suture through the portions of said
tubular structure bulging into the spaces between
the teeth on said one of said jaws, and in passing
back through the track on the other of said jaws pas-
ses the suture through the portions of said tubular
structure bulging into the spaces between the teeth
on said other jaw, the tracks in the respective jaws
communicating with each other, so that, when said
jaws are unlatched and opened, said tubular struc-
ture, with the purse-string suture in place, may be
removed from the instrument.

3. Theinstrument of claim 2 wherein the width of
the spaces between the respective pairs of upper
and lower teeth is about the same as the width of
said teeth.

4. Theinstrument of claim 2 wherein one of said
jaws is provided with a stud for engagement by a
hemostat or the like.

5. Theinstrument of claim 2 wherein each of said
jaws is provided with a cutting guide spaced from
said needle track by a distance to provide a suitable
cuff when excess tissue is cut off by means of a scal-
pel.

6. Theinstrument of claim 5 wherein one of said
jaws is provided with a number of projections, and
the other of said jaws is provided with a correspond-
ing number of mating depressions, the projections
and depressions cooperating to hold the clamped
tissue and prevent its sliding when excess tissue is
severed by means of a scalpel.

7. Theinstrument of claim 6 wherein said projec-
tions are conical, and said depressions conform to
the conical shape of said projections.

8. Theinstrument of claim 2 wherein said jaws
are provided with cooperating latching means.

9. Theinstrument of claim 8 wherein said upper
jaw is provided with a latch aperture and a latch seat,
and wherein said lower jaw is provided with a latch
member biased to engagement with said latch seat,
said latch member having a releasing portion
extending through said aperture for engagement by
the surgeon’s finger or with suitable instrument.

10. Theinstrument of claim 9, being of plastic
material, said latch member being integral with said
lower jaw and being resilient, so as to snap into
engagement with said latch seat, and being releas-
able by a finger actuation of said releasing portion.

11. Theinstrument of claim 2 molded of a plastic
material capable of sterilization by standard
methods, and thus being pre-sterilizable for dispos-
able one-time use.

12. Theinstrument of claim 2, wherein the axis of
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hinging is at an angle to the axis of said jaws, and
wherein one of said jaws is provided with a stud
normal to said hinging axis for engagement by a
hemostat or the like at an angle convenient for the
surgeon.

13. Theinstrument of claim 2 wherein the posi-
tion of the needle tracks in said jaws are so disposed
above and below with respect to the clamping line of
said teeth as to insure proper placement of the
purse-string suture in said tubular structure.

14. Aninstrument to facilitate the emplacement
of a suture at a preselected depth in a material, sub-
stantially as hereinbefore described with reference
to the accompanying drawings.

15. Aninstrument to facilitate the emplacement
of a purse-string suture in a tubular structure, sub-
stantially as hereinbefore described with reference
to the accompanying drawings.
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