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[57] ABSTRACT

An occlusion clip which includes two laterally spaced
clip portions interconnected at both ends by connect-
ing portions and provided with indexing means in one
connecting portion, and an instrument for applying
the occlusion clip which includes two jaws movable
relative to one another adjacent one end of a tubular
structure in such a manner as to close the occlusion
clip in a predetermined manner, one of the jaws, par-
ticularly the movable jaw being provided with a com-
plementary indexing means and the tubular structure
accommodating, if necessary, an optical viewing de-

‘vice as well as a means for emitting a beam of light

within the area of the jaws.

5 Claims, 16 Drawing Figures
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METHOD FOR MECHANICALLY APPLYING AN
OCCLUSION CLIP TO AN ANATOMICAL
TUBULAR STRUCTURE

The present invention relates to an occlusion clip and
to an instrument to apply the occlusion clip.

Various clips are known in the prior art for causing
an occlusion of anatomical tubular structures such as
blood vessels, veins, etc. A clip designated “Hemoclip”
is known in the art which consists of a thin wire bent
into approximately U-shape. While this “Hemoclip”
has been used with some success, certain problems nev-
ertheless exist with this prior art type of occlusion clip
because, if the wire is applied too tightly, it will cut into
the tubular structure. Furthermore, if the wire of this
prior art clip is too narrow, as is the case, then the spe-
cific pressure becomes excessively high. Since a certain
width is necessary to assure a satisfactory occlusion, it
is customary to apply two or three of these so-called
“Hemoclips” to a given anatomical tubular structure.
Additionally, these prior art occlusion clips are suscep-
tible, by reason of their construction, of slipping off
from the anatomical tubular structure while being ap-
plied or even thereafter, i.e., there is always the danger
that these prior art clips do not stay in the desired posi-
tion, thereby resulting in eventual failure of the occlu-
sion.

An instrument called “Laparoscope” is known in the
art for purposes of sterilization by cauterizing fallopian
tubes. After causing ballooning of the abdominal wall,
a narrow slit is made through the umbilicus to thereaf-
ter insert the Laparoscope, and with the assistance of
fiber-optics, cauterization is effected. However, this
method of sterilization is fraught with certain dangers
as some difficulties exist in controlling the degree and
extent of cauterization in order to avoid accidental
burning of adjacent parts, such as intestinal portions.

The present invention is concerned with the task of
providing an occlusion clip which includes means to
lock the clip in position during its application so that
the clip cannot come off the instrument used for apply-
ing the same.

Another advantage of the occlusion clip of the pres-
ent invention resides in its particular structure forming,
in effect, two occlusion clips spaced from one another,
thus preventing with certainty re-fertilization without
the need of installing two separate clips, as required by
the prior art. This is achieved in that the occlusion clip
of the present invention is provided with two side por-
tions adjoined by end portions to form a unitary struc-
ture installed, as such, on the fallopian tubes or the like
which causes simultaneous occlusion at two spaced
points.

The instrument in accordance with the present inven-
tion is provided with relatively movable jaws at the free
end of a tubular member adapted to be inserted
through an opening, for example, through the umbili-
cus whereby the jaws are provided with means to lock
the occlusion clip in position while being inserted into
the opening formed in the human body for eventual
emplacement over the fallopian tubes or the like. By
providing one of the jaws with a projecting nose portion
and the occlusion clip with a complementary slot, the
occlusion clip in accordance with the present invention
is securely held in position until actually installed over
the anatomical tubular structure.

A further feature of the present invention resides in
an instrument which permits direct visual observation
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by means of an optical system thus assuring a good view
during the entire operation, not only for purposes of
properly locating the place where the occlusion clip is
to be applied but also permitting visual observation
during the closing of the occlusion clip by the provision
of an appropriate aperture in the movable jaw.

Another advantage of the present invention resides in
the particular construction of the jaws to illuminate the
area of application and permit viewing through the cen-
ter of the clip, thus permitting also the application of
larger-clips.

A further advantage of the instrument in accordance
with the present invention resides in the particular lo-
cation of the fulcrum for the movable jaw to assure a
closing of the free end of the lower jaw first, thereby as-
suring an occlusion without cutting into any tissues.

Another feature of the present invention resides in
the simplicity of the instrument used for applying the
occlusion clip which has a convenient pistol grip and
permits a good view through its tubular member even
when the jaws are closed, thus enabling accurate con-
trol in the positioning and application of the occlusion
clip.

Accordingly, it is an object of the present invention
to provide an occlusion clip and instrument for apply-
ing the same which avoid by simple means the afore-
mentioned shortcomings and drawbacks encountered
in the prior art.

It is another object of the present invention to pro-
vide an occlusion clip and instrument for applying the
same which substantially eliminate failures in the oc-
clusion due to faulty application.

A further object of the present invention resides in an
occlusion clip and instrument for applying the same
which will provide occlusion at spaced points to mini-
mize the likelihood of eventual failure of the occlusion.

Still another object of the present invention resides
in an occlusion clip of the type described above which
permits permeation likely to encourage fibrosis to as-
sure a permanent interruption in the anatomical tubu-
lar structure.

Still a further object of the present invention resides
in an occlusion clip and instrument for applying the
same which assure reliable locking of the clip onto the
instrument during the operation.

A still further object of the present invention resides
in an occlusion clip which is relatively simple in con-
struction yet assures an occlusion at two spatially sepa-
rated points, thus obviating the need for the application
of several clips to guarantee the success of the occlu-
sion.

Another object of the present invention resides in an
instrument for applying the occlusion clip of the pres-
ent invention which is simple in construction, reliable
in operation and permits easy handling by the availabil-
ity of an optical viewing system enabling the doctor to
visually follow the positioning and application of the
clip throughout the entire operation.

These and further objects, fearures and advantages of
the present invention will become more apparent from
the following description when taken in connection
with the accompanying drawing which shows, for pur-
poses of illustration only, several embodiments in ac-
cordance with the present invention, and wherein:

FIG. 1 is a plan view of an occlusion clip blank in ac-
cordance with the present invention;
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FIG. 2 is a perspective view of a clip formed from the
blank of FIG. 1 by bending the blank back upon itself
into a configuration ready for insertion into the open
jaws of the instrument;

FIG. 3 is a somewhat schematic side view illustrating
the application of the occlusion clip shown in FIG. 2 on
an anatomical tubular structure;

FIG. 4 is a fragmentary view showing the occlusion
clip clamped on the anatomical tubular structure of
FIG. 3;

FIG. 5 is a side view of an instrument in accordance
with the present invention for applying the occlusion
clip of FIG. 2 on the anatomical tubular structure;

FIG. 6 is a fragmentary view, partially in longitudinal
cross section, through certain parts of the instrument of
FIG. §;

FIG. 7 is an exploded perspective view of the distal
part of the instrument of FIGS. 5 and 6;

FIG. 8 is enlarged side view of the distal part of the
instrument of FIG. 5 illustrating the jaw portions
thereof;

FIG. 9 is a perspective, exploded view of the proxi-
mal part of the instrument shown in FIG. §;

FIG. 10 is a cross-sectional view, on an enlarged
scale, through the instrument of the present invention
taken along line X—X of FIG. 6;

FIG. 11 is a perspective view, on an enlarged scale,
of the distal part of the instrument in accordance with
the present invention;

FIG. 12 is a perspective view of the occlusion clip in
relation to the anatomical tubular structure at the be-
ginning of its application;

FIG. 13 is a perspective view, similar to FIG. 12 and
showing the relationship of the occlusion clip to the an-
atomical tubular structure as the application proceeds;

FIG. 14 is a perspective of the distal part of a modi-
fied embodiment of an instrument in accordance with
the present invention; and

FIGS. 154 and 15b are schematic side views compar-
ing the installed clip of the present invention with the
installed clip of the prior art, respectively.

Referring now to the drawing wherein like reference
numerals are used throughout the various views to des-
ignate like parts, the occlusion clip blank generally des-
ignated by reference numeral 10 is in the form of a uni-
tary structure which includes two lateral portions 24
and 25, constituting in effect two occlusion clip mem-
bers spatially separated from one another, a connecting
portion 26 at the upper end, as viewed in FIG. 1 which
connects the side portions 24 and 23 and a connecting
portion 27 connecting the side portions 24 and 25 at
the lower end. An indexing aperture 14 is also provided
in the lower connecting portion 27 which is intended to
engage with an indexing projection 38 (FIGS. 3, 8, and
11) provided on the fixed jaw 34 of the instrument of
this invention for positioning the occlusion clip 10 in
relation to the instrument and to thereby secure the
same in position.

It will be appreciated that the occlusion clip of FIGS.
1 and 2 provides in effect for an elongated opening or
hiatus 12 defining a herniating portion between the lat-
erally spaced clip members 24 and 25. A transverse di-
vider portion 18 thereby separates this hiatus 12 from
the indexing aperture 14,

For purposes of use with the instrument in accor-
dance with the present invention, the occlusion clip
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blank 10 made of suitable flexible material is bent back
upon itself about the flex line 16 to provide two half
portions generally designated by reference numerals 20
and 22 such as illustrated in FIG. 2, The blank 10
should thereby be bent only to such an extent that the
two portions 20 and 22 subtend therebetween an angle
slightly larger than the angle of the two jaws 32 and 34
when in the fully opened position as shown in FIG. 3 so
that the occlusion clip will securely retained in place by
engagement of its aperture 14 with the nose-like index-
ing projection 38.

It may also be appropriate to impart a curved config-
uration to the portion 22 when bending the blank 10
back upon itself as shown in FIG. 3. Additionally, it
may also be convenient to permit the portion 22 to be
slightly longer than the portion 20, for example, by an
amount of about one twenty-fourth to one thirty-
second inch.

Of course, in lieu of the approximately oval shape of
the blank 10 it is also possible to make the blank 10 of
any other configuration, for example, of substantially
rectangular configuration, in which case the occlusion
clip portions 24 and 25 would be parallel to one an-
other while the end portions 26 and 27 as well as the
separating portion 18 would be at right angle thereto.

Referring now to FIGS. 5-11, the instrument for ap-
plying the occlusion clip according to this invention is
in the form of an elongated tubular structure generally
designated by reference numeral 30 (FIG. 5) which is
provided at the left end thereof as viewed in FIG. 5 with
jaws 32 and 34. In the illustrated embodiment, the jaw
34 is formed as an integral part of the tubular member
50 adjacent the left end thereof as viewed in FIG. 5. On
the other hand, the jaw 32 is pivotal about an axis 52
(FIGS. 7 and 11) between its open, clip receiving posi-
tion (shown in full line in FIG. 8) and the clip-applying
position shown in dash line in FIG. 8. Due to the slight
eccentricity of the pivot axis 52, the closing movement
of the jaw 32 is such that the free end of the jaws 34 and
32 will come into abutment against one another while
also forming a narrow tapering space increasing in the
direction toward the gripping portion generally desig-
nated by reference numeral 108. This particular closing
movement assures that the free ends constituted by the
connecting portions 26 and 27 are closed before the
entire occlusion clip is more or less flattened out,
thereby preventing a slipping off of the occlusion clip
from the anatomical tubular structure such as a fallo-
pian tube, when being applied and assuring other ad-
vantages as will be described more fully hereinafter by
reference to FIGS. 154 and 15b.

On the side of the tubular member 50, opposite the
jaws 34 and 32, i.e., on the right side as viewed in FIG.
5 is provided the handle generally designated by refer-
ence numeral 108 which includes an actuating member
54 in the form of a trigger, connected with the movable
jaw 32 by way of the control linkage as will be de-
scribed more fully hereinafter.

A separate tube 58 (FIG. 6) is provided on the inside
of the tubular structure 50 for receiving and positioning
an optical device of conventional construction, the
front end of which is schematically indicated and desig-
nated in FIG. 6 by reference numeral 60. At its oppo-
site end, the tube 58 is provided with a conventional
eye piece 60’ which may be adjustable if so desired.
The viewing means 58, 60 and 60’ permits the user of
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the instrument to view between the opened jaws as well
as between the separated clamping portions 24 and 25
of the occlusion clip when in the initial position during
the application as shown in FIG. 3, thus permitting a
continuous viewing of the insertion of the instrument
through the opening in the umbilicus and during the
positioning thereof over the fallopian tube. The instru-
ment also includes further means to produce a light
beam 61 (FIG. 3) to illuminate the area between the
jaws and in front thereof so as to facilitate the proper
positioning and application of the occlusion clip over
the anatomical tubular structures, especially the fallo-
pian tube. These illuminating means may be of any con-
ventional type, for example, in the form of another tube
62 which extends through the tube 50 and includes a
light source, for instance in the form of a small lamp
designated in FIG. 6 by reference numeral 64, by
means of which a-beam of light 61 is produced to assure
sufficient illumination to facilitate the positioning and
application of the occlusion clip. However, in lieu of
utilizing a light source 64 located at the end of the tube
62, it is preferable to use a light source in the form of
conventional fiber-optics and constituted by the tube
62 with the primary light source for the fiber-optics lo-
cated internally or preferably externally at any appro-
priate place on the instrument. Since such fiber-optical
illuminating devices are known as such, a detailed de-
scription thereof is dispensed with herein.

As shown in FIG. 9, a pair of support projections 68
and 70 for the handle structure are secured to the tube
50 by conventional means. These supporting projec-
tions 68 and 70 are thereby located on both sides of an
elongated recess 72 in the tube 50. The recess 72 slid-
ably receives a slidable control member generally des-
ignated by reference numeral 74 and enables recipro-
cation thereof in the axial direction of the tube 50 be-
tween the two supporting projections 68 and 70. The
slidable control member 74 includes a U-shaped upper
body part formed by leg portions 76 and 76’ connected
by web portion 77 in such a manner that a substantially
U-shaped recess 78 is formed. This recess 78 is so
shaped as to receive the tubular member 62 for the illu-
minating device so that the slidable control member 74
is guided in its to and fro movement on the tube 62
when the control member is assembled in its position
as shown in FIGS. 6 and 10. Additionally, the slidable
control member 74 includes a pair of depending leg
portions 80 and 82 spaced from one another to receive
the body portion 84 of the trigger member 54. The
body portion 84 is provided with a rectangular notch
86 to receive a pin 88 which extends across the U-
shaped channel between the projecting leg portions 80
and 82. When the trigger member 54 is installed so that
the pin 88 comes to lie in slot 86, the slidable control
member 74 and trigger member 54 are in effect pivot-
ally connected with each other. The trigger plate 84 is
further provided with a corner 90 which, as shown in
FIG. 6, is adapted to engage with the surface 70’ of the
supporting projection 70 so that in case of application
of a force in the direction of arrow A (FIGS. 6 and 9),
the corner 90 will abut at the surface 70’ and thus con-
stitutes a fulcrum about which the trigger member 54
will rotate in the counterclockwise direction, thereby
imparting a sliding movement to the slidable control
member 74 toward the left direction, as viewed in FIG.
6, which is made possible by the pivotal connection 86,
88, between these two parts. Thus, the camming action
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between corner 90 and surface 70’ translates the force
A into sliding movements of the slidable control mem-
ber 74. '

A return spring 92 is interposed between the trigger
plate 84 and the relatively stationary support member
70 and engages at its left end in a recess 94 provided
in the trigger plate 84 and at the right end in the recess
96 provided in the supporting member 70.

The handle structure 108 further includes a pair of
cover plates 98 and 100 (FIGS. 9 and 10), each pro-
vided with a recess 102 and 102', recess 102 being
shown clearly in FIG. 9. The recesses 102 and 102’ are
intended to receive the leg portions 80 and 82 of the
slidable control member 74. Additionally, the cover
members 98 and 100 are provided with depending
plate-like leg portions 104 and 106 which act as guide
means for the trigger plate 84 when the parts are in the
assembled position thereof as shown in FIG. 10. The
handle assembly further includes a cover structure gen-
erally designated by reference numeral 108 which has
a pair of parallel-spaced cover plate portions 110 and
110’ connected by means of a rib 112 (FIG. 6). The
cover plates 98 and 100 and the cover plate portions
110 and 110’ as well as the rib 112 of the cover struc-
ture 108 are secured to the support members 68 and 70
by means, for example, of screws which extend through
screw holes as indicated. However, any other suitable
fastening means may also be used to hold the parts in
their assembled position. The rib 112 is also held fast
in its proper position by the two-point connection con-
stituted by the pin-type pivotal connection 112’ and the
screw extending through aligned holes 110z and 1124
and the hole 110a’ (not shown) in the cover portion
110"

As shown in particular in FIGS. 7, 8 and 11, the jaw
34 is formed as an integral part of the exterior tube 50
adjacent its left end as viewed in FIGS. § and 6, and in-
cludes inwardly thereof lug portions 114 for pivotally
supporting thereon by means of screws or the like the
movable jaw 32. The lug portions 114 which are of ap-
proximately partially circular shape, provide guide sur-
faces 114’ for the pivotal movement of the movable jaw
member 32 which is also guided along the guide sur-
faces 114'' (FIG. 8) constituted by the cut-out portions
provided in the fixed jaw 34 to accommodate the side
members 32’ and 32"’ of the movable jaw 32. As shown
particularly in FIG. 11, the fixed jaw 34, in addition to
the nose-like indexing projection 38 is also provided
with an aperture 35.

The movable jaw 32 includes a transverse end por-
tion 116 and spaced side portions 118 and 120 each
provided with bearing portions 122 and 124 at the side
members 32’ and 32'' thereof and adapted to engage
with the stationary bearing surfaces 114'’. The jaw 32
is thereby pivotally supported on the lug portions 114
by any suitable means such as screws. Below the bear- |
ing surfaces 122 and 124 the leg portions 32' and 32"’
are provided with the opposite aligning recesses 126
and 128 to receive a reciprocal, slidable control mem-
ber generally designated by reference numeral 130
which is pivotally connected with the side members 32’
and 32’ by means of a pivot pin 132. The slidable con-
trol member 130 has an exterior configuration 134 at
the bottom thereof to permit substantial alignment with
and sliding movement along the inner surface of the
outer tube 50. Additionally, the slidable control mem-
ber 130 has an interior cylindrical recess 136 to pro-
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vide for a substantially cylindrical aperture adjacent
the jaw end of the tubular structure 50.

The slidable control member 130 is connected with
the slidable control member 74 by means of a pair of
elongated members 56 such as steel wires which are
sufficiently stiff and rigid to cause the sliding control
member 130 to partake in the reciprocation of the slid-
ing control member 74 in response to actuation of the
trigger 54.

In the illustrated embodiment, the illuminating de-
vice is in the form of an elongated tubular cable protec-
tive structure 62 for conducting by means of a cable
disposed therewithin the supply voltage to a small elec-
tric bulb arranged at the front end thereof and indi-
cated schematically by reference numeral 64 in FIG. 6.
Appropriately the rear end of the cable protective
structure or of the cable itself which extends through
the tube 62, is bent downwardly as shown at 142 in
FIG. 9 to be received between the side plates 110 and
112 so as to be protected thereby and held in position
by means of a leaf spring 144 or the like. A power sup-
ply such as a battery can be connected to the lower end
at 146 (FIG. 9).

However, as mentioned above, in lieu of the electri-
cal connection extending through the tube 62, and the
bulb 64, conventional fiber-optical means are prefera-
bly used to produce the desired illumination. The light
source in the form of a suitable small incandescent high
power lamp or the like may then be located in any suit-
able place, for example, externally of the tubular mem-
ber 50, e.g., at the end of the portion 142, thereby obvi-
ating the need for the electrical cable and the bulb and
the problem of replacing the same if wear occurs.

The optical device to be used with the instrument of
the present invention, is in the form of an elongated
structure and includes a number of optical lenses of
conventional type as known in the art. Since the optical
device, except for its particular location and associa-
tion with the instrument of the present invention forms
no part thereof, a detailed description is dispensed with
herein.

As will be understood from the foregoing description
of the instrument and occlusion clip of the present in-
vention, the clip may be applied under direct continu-
ous vision through the optical system during the opera-
tion. To that end, the movable jaw 32 is also provided
with an aperture 33 so that continued viewing is made
possible even after the free end of the movable jaw 32
abuts at the free end of the fixed jaw 34.

In actual use, the occlusion clip is positioned between
the jaws as shown in FIG. 3 with the indexing projec-
tion 38 engaging in the indexing aperture 14 of the oc-
clusion clip. After the introduction of the instrument
through the umbilicus, it is properly positioned over the
fallopian tube or the like, and with the aid of the illumi-
nation and the optical device, the location of the fallo-
pian tube or other anatomical tubular structure be-
comes an easy matter for a trained surgeon. Since the
fallopian tube can be observed directly through the
opening 12 of the occlusion clip, i.e., through the spac-
ing between the lateral clip portions 24 and 25, it is also
easy to properly approach the anatomical tubular
structure as well as to ascertain when the clip is in
proper position relative thereto as shown in FIG. 12. In
this position, the trigger 54 is actuated and the occlu-
sion clip is closed on the tube 40 as shown in FIG. 13.
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As can be seen from FIGS. 6, 8 and 11, the pivot
point of the movable jaw 32 is slightly eccentric. This
eccentricity in combination with the configuration of
the portion 22 of the occlusion which, as mentioned
hereinabove may be slightly curved, provides for safe
closing of the clip on the tube without crushing the tube
to an extent that might otherwise cause damage or slip-
ping off. This is a very important feature since the par-
ticular angulation of the jaws 32 and 34 and/or the
height of the indexing tooth 38 permit that the separa-
tion of the occlusion clip arms, in the applied position,
can be precisely predetermined. This is illustrated in
FIGS. 15a and 15b, illustrating respectively somewhat
schematic side elevational views of a clip in accordance
with the present invention and of a clip of the prior art
type, both when in the applied condition. In the clip 10
according to the present invention a predetermined
separation or gap g exists between the two arm portions
26 and 22, when applied, within the area receiving the
anatomical structure. This separation g, which can be
precisely predetermined by the design of the instru-
ment of this invention, i.e., by the eccentricity of the
pivot point of the movable jaw 32 and/or the height of
the indexing tooth 38, may be about 0.8 mm which has
been determined optimum for certain applications, and
can be varied in a simple manner, if necessary, to a
value greater or smaller than 0.8 mm, for example, to
0.5 mm if the thickness of the anatomical structure or
of its tissue walls so demands. This is very important be-
cause if a clip is closed fully flat, as is the case in the
prior art, illustrated in FIG. 156 where similar refer-
ence numerals of the 200-series are applied to similar
parts, the tissue is crushed, thereby becomes avascular,
necroses and cuts through, resulting in fistule forma-
tion and failures. In contrast to the present invention
the prior art offers no means of controlling the closure
by simple means and therewith offers no means effec-
tively avoiding such failures.

It should also be mentioned that the opening 12 in
the clip 10 performs the important function in the ap-
plied condition. On the one hand it acts as a pressure
relief means and on the other, assists in locking the clip
in position on the anatomical structure. The openings
33 and 35 in jaws 32 and 34 perform similar functions
during the application. These two functions are only
schematically indicated in dash and dot lines in FIG.
15a, showing the possibility of parts of the tissues of the
anatomical structures to pass through opening 12.

While the mutually facing surfaces of the two jaws 32
and 34 are flat and parallel to one another, it may also
be advantageous to use a different arrangement. For
example, the surfaces need not be parallel to one an-
other but may form a slight angle therebetween by ap-
propriate beveling of one or both jaws in such a manner
that the separation g is, for example, about 0.8 mm on
one side of the clip and say 0.5 mm, on the other side.
Furthermore, the surfaces need not necessarily be flat
for this purpose. However, it is quite apparent that the
“controlled closure” is still present in the non-paratllel
arrangement of the jaw surfaces, resulting in the avoid-
ance of the failures of the prior art.

It will thus also be appreciated that slippage of the
anatomical tubular structure during the clamping oper-
ation is prevented because of the herniation of the tis-
sue during the earliest phase of closure and the particu-
lar closing movement of the jaws causing a near closing
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at the free ends of the jaw members 32 and 34 before
final closing of the occlusion clip.

Though the occlusion clip of FIG. 1 is particularly de-
sirable because of its two spaced clip portions 24 and
25, other types of occlusion clips having spaced clip
members may be employed within the scope of this in-
vention. A possible modification is shown in FIG. 14
which shows the front end of the instrument with an oc-
clusion clip in the form of two completely separate nar-
row clip members 150 and 152 positioned relative to
the jaws by means of individual indexing means 154
and 156. This will permit the application of entirely
separate clips in one and the same operation.

Additionally, it is also possible within the scope of
this invention to modify the occlusion clip shown in
FIGS. 1 and 2 by leaving out the connecting portion 26
or 27 and/or the divider 18. In that case, an indexing
means in one of the jaws may be in the form of a rib
which extends transversely to the jaw adjacent the edge
thereof operable to engage the edge of the connecting
portion 26 left between the side members 24 and 25.

Furthermore, it is also possible to construct the in-
strument with jaws extending substantially perpendicu-
lar to the longitudinal axis of the tubular structure 50.
In that case, it will only be necessary to include a prism
or the like in the optical system to conduct the light
rays around the then existing corner.

While the present invention finds particular applica-
tion for purposes of sterlization in connection with the
fallopian tubes, its application is not limited thereto.
For example, in smaller versions, the present invention
can also be used for ligations, for example, blood ves-
sels or the like. In that case, the present invention still
entails the advantage of requiring only a single applica-
tion in lieu of the need for a repeated application of two
or more clips.

Furthermore, through the use of the instrument
through the umbilicus has been described, its use is not
limited thereto but could be used equally successfully
for sterlization after the delivery when the fallopian
tubes can be made accessible by merely a small incision
due to the enlarged condition of the uterus. Further-
more, in addition to the direct application to the fallo-
pian tubes, the instrument may be used also for pur-
poses of ligation of vas deferens in males. In all of these
and other ‘“cover” uses of the clip, the instrument can
be simplified by omitting its optical system and/or its
light source, thus resulting in a less costly instrument,
still entailing the same advantage of ‘“‘controlled clo-
sure”- of the clip. Furthermore, the instrument is not
limited to the particular actuating mechanism as shown
and described but any other actuating mechanism may
be equally used which converts the actuating move-
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ment into pivotal movement of the movable jaw. For
example, in an instrument without optical system and
light source, the tubular structure 50 can be omitted
and the means for actuating the movable jaw can then
be greatly modified and simplified in a conventional
manner, substituting another type of actuating mecha-
nism for the one illustrated herein.

Finally, the present invention is equally applicable
under culdoscopy for application through a culdoscope
or similar device.

Any suitable material having the requisite physical
properties may be used for the occlusion clip in accor-
dance with the present invention, tantalum being
among the preferred materials.

While I have shown and described several embodi-
ments in accordance with the present invention, it is
understood that the same is not limited thereto but is
susceptible of numerous changes and modifications as
known to those skilled in the art, and I therefore do not
wish to be limited to the details shown and described
herein, but intend to cover all such changes and modifi-
cations as are encompassed by the scope of the ap-
pended claims.

What I claim is:

1. A method for mechanically applying an occlusion
clip to an anatomical tubular structure which com-
prises the steps of securely mounting an occlusion clip
onto a tubular instrument having clip-receiving jaws lo-
cated near one end thereof and disposed in an open
clip-receiving position, inserting said end of the tubular
instrument having the jaws with the clip mounted
thereon through an opening in an anatomical body and
while viewing through an optical viewing means dis-
posed near the other end of said tubular instrument and
provided with illumination for illuminating the area of
the jaws and the areas distally thereof, positioning the
open jaws and the clip mounted thereon in a proper po-
sition over the ‘anatomical tubular structure and there-
after closing the clip to produce an occlusion in said an-
atomical structure.

2. The method of claim 1, werein viewing of the tubu-
lar structure is made through the tubular instrument
and through the open jaws thereof.

3. A method according to claim 2, including the step
of viewing through two spatially separated occlusion
clip portions securely held in position on the jaws by
complementary indexing means.

4. A method according to claim 3, including the step
of applying the occlusion clip to a Fallopian tube
through an opening made in the umbilicus.

5. A method according to claim 2, including the step
of applying the occlusion clip to a Fallopian tube

through an opening made in the umbilicus.
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