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DESCRIPTION
A TISSUE CLAMP FOR TRANSANAL HEMORRHOIDOPEXY OR
HEMORRHOIDECTOMY™"
The invention relates in general to surgical instruments
for the treatment of hemorrhoids and particularly to a
tissue clamp for enabling a transanal hemorrhoidopexy ox
hemorrhoidectomy procedure to relocate internal
hemorrhoids to their natural anatomical position and/or
tc remove a portion or the entirety of the internal
hemorrhoids in patients suffering from mucosal prolapse.
Hemorrhoids (piles) arise from congestion of internal
and/or external venous plexuses around the anal canal
and are characterized by a more or less pronounced
Cendency to prolapse temporarily or permanently outside

of the anal canal. Symptoms associated with hemorrhoids

include pain, bleeding, itching, mucus discharge and, in
case ©Of prolapsed tissue that cannot be manually
replaced back inside of the anal canal, the prolapsed
tissue is usually strangulated or thrombosed.

While in many cases hemorrhoidal disease can be treated
by dietary modifications, topical medications and
soaking 1n warm water, which temporarily reduce symptoms
of pain and swelling, in a certain percentage of cases,

surgical procedures are necessary to provide

satisfactory, long-term relief.
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These known surgical approaches imply traditionally the
excision of the three major hemorrhoidal vessels
(hemorrhoidectomy). A more recent approach, known as
stapled hemorrhoidopexy or circumferential mucosectomy,
reduces the prolapse of hemorrhoidal tissue by excising
a band of the prolapsed anal mucosa membrane with the
use of a cilrcular stapling device.

Such a known circular stapling device comprises a staple
fastening assembly with a proximal cartridge device and
a distal anvil movable relative to the cartridge device.

The cartridge device houses a staple- and knife-driving
mechanism adapted to push two or more closed rows of
staples and a circular knife out of a distal end surface
of the cartridge device and towards the anvil. The anvil
comprises a staple forming surface and an annular
cutting block matching the staple rows and the circular
knife of the cartridge device and is adapted to
cooperate with the cartridge device for forming the ends
of the staples exiting from the cartridge device and for
excising the excess tissue by the circular knife. In
order to position the band of prolapsed anal mucosa
membrane between the cartridge device and the anvil of
the circular stapler, it is necessary to place a purse-
string suture around the entire anal circumference and

to pull the prolapsed tissue by the suture inside the
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housing of the staple fastening assembly of the circular

stapler. Although the use of the known surgical stapling

instruments i1s beneficial and greatly facilitates the

performance of a transanal hemorrhoidopexy okd
hemorrhoidectomy, it still involves some problems.

Due to the encumbrance of the cartridge device of the

circular stapler, it i1s not possible for the surgeon to

visually control the position and amount of tissue
pulled into the instrument. This leads to an increased
risk of rectal wall damages, e.g. when too much muscle

tissue 1s drawn into the device and excised. Moreover,

the structure

.

of the known cilrcular staplers render it
difficult to gain access to the anal canal and the
tissue to be excised may be too bulky to be incorporated
into the housing of the stapling device.

Last but not least, the circular surgical staplers are
rather complex instruments which combine and perform
several functions oY procedural steps of a
hemorrhoidopexy, i.e. tissue positioning (clamping),
tissue fixation (stapling) and tissue excision
(cutting). While such a single device approach 1is
certainly generally desirable, it entails comparatively
high instrument costs and the impossibility of wvarying
single steps of the surgical hemorrhoid treatment and of

using the surgical techniques which are considered the
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most appropriate for the patient (e.g. rissue fixation
by suturing instead of stapling or tissue excision by
radiofrequency or ultrasonic energy instead of circular
cutting) .

5 In view of the drawbacks of the prioxr art, the object of
the invention is to provide a surgical instrument for
performing transanal hemorrhoidopexy or hemorrholdectomy
which permits a good visual control of the position and
amount of prolapsed tissue to be fixated and excised, 1n

10 order to minimize the risk of rectal wall damages.
Within the general scope of the main object, it is a
further aim of the present invention to provide a
surgical instyument for performing transanal
hemorrhoidopexy or hemorrhoidectomy having features such

15 as to provide sufficient access to the prolapsed tissue
by further surgical instruments, 1n order to enable the
surgeon to freely chose and change surgical techniques
to be applied to the tissue.

It is a vet further aim of the present invention to

20 provide a surgical instrument for performing transanal

hemorrhoidopexy or hemorrhoidectomy having features such

that the outside dimension of the instrument doesn't
limit the volume of prolapsed tissue to be fixated and

pxcilised.

25 It is a vyet further aim of the present invention to
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provide a surgical instrument for performing transanal hemorrhoidopexy or

hemorrhoidectomy having a simple and cost-effective structure compared with

known circular staplers.

These and other objects are achieved by a surgical tissue clamp for holding a

portion of prolapsed tissue in a transanal hemorrhoidopexy or hemorrhoidectomy

as described below.

In one embodiment, there 1s provided a surgical tissue clamp, particularly for
holding prolapsed tissue during a hemorrhoidopexy or hemorrhoidectomy,
comprising:

- an elongate insertion shatt;

- a handle arranged at a proximal end of the insertion shaft;

- a clamping head arranged at a distal end of the insertion shaft and
including a proximal jaw and a distal jaw movable relative to the proximal jaw and
configured to cooperate with the proximal jaw for clamping the prolapsed tissue 1n
a substantially radial orientation with respect to a longitudinal axis of the clamping
head:

- an actuating device operatively connected with the proximal and distal

jaws and adapted to approximate the jaws and to hold the jaws in a tissue clamping

configuration,

in which the clamping head defines at least one proximal access aperture
configured to expose the clamped tissue proximally, in which the proximal jaw
comprises a proximal clamping ring or ring-segment determining a tissue
clamping line and being connected to the insertion shaft by a proximal spacing

frame, the spacing frame and the ring or ring-segment defining the proximal access

apertures,

DOCSTOR: 2893683\1
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wherein the proximal spacing frame comprises slender radial spokes and the
circumferential thickness of the spokes 1s smaller than the circumferential

extension of the proximal access apertures defined therebetween.

According to one embodiment, the tissue clamp comprises an elongate insertion

shaft, a handle arranged at a proximal end of the insertion shaft and a clamping

head arranged at a distal end of the insertion shaft. The clamping head comprises a
proximal jaw and a distal jaw movable relative to the proximal jaw and configured
to cooperate with the proximal jaw for clamping the prolapsed tissue i a
substantially radial orientation with respect to a longitudinal axis of the clamping
head. An actuating device is operatively connected with said proximal and distal
jaws and adapted to approximate the jaws and to hold them 1n a tissue clamping
configuration. The clamping head defines at least one proximal access aperture
configured to proximally expose the clamped tissue, thereby allowing the clamped

tissue to be visualized and, if necessary, to be reached by

DOCSTOR: 2898683\1
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additional instruments while it is positioned, e.g.
pulled into the clamping head, and clamped between the
jaws. This makes it possible to obtain a precise
positioning of the prolapsed tissue between the jaws of
the clamp and, hence, a clamping line which adapts very
well to the subsequent steps of the hemorrholdopexy or
hemorrhoidectomy, i.e. tissue fixation and excision.
Moreover, the proximal access aperture exposes the
tissue to be clamped not only proximally, but 1t allows
at least part of the volume of prolapsed tisgue to be

pulled through or to fall through the access opening out

of the clamping head during itg positioning, so that the
volume of tissue subject to treatment is not limited by
the overall dimension of the clamp as is the case with
the known c¢ircular staplers. This is particularly
beneficial in patients with large confluent hemorrhoids.
Once the prolapsed tissue has been clamped between the
jaws, the latter remain locked in their clamping
configuration and the tissue can now be easily reached
and manipulated by other instruments, such as surgical
suture, staples, adhesives or ultrasonic devices to
fixate the tissue as well as surgical knifes, scalpels,
scigsors and ultrasonic or radiofrequency devices for

exclsing the excess tissue volume.

in accordance wilith an advantageous embodiment, the



CA 02670865 2009-05-28

WO 2008/068108 PCT/EP2007/061125

10

15

20

25

7

proximal Jjaw comprises a preferably slender clamping
ring or ring-segment ({(in the following referred to as
proximal clamping ring) defining a curved tissue
clamping line and being connected to the insertion shaft
by a proximal spacing frame, said spacing frame and said
ring or ring-segment defining said proximal access
apertures. Thanks to the ring shape of the -1jaw, the
clamping line can be well adapted to the tubular shape
of the anal canal and the slenderness of the ring or
ring-segment, particularly 1its smal l longitudinal
(distal-proximal) extension enables the surgeon to
comfortably reach and manipulate both the tissue
radially outside and immediately adjacent to the ring
shaped clamping line and the tissue volume held radially
inside the clamping line. Preferably, the longitudinal
thickness of the clamping ring is less than 1/10 of its
circumference in case of a complete circular ring or
less than n/5 of its radius in case of a ring segment.
According to one aspect of the invention, the proximal
spacing frame comprises preferably three slender radial
spokes and the circumferential thickness of the spokes
15 smaller than the circumferential extension of the
proximal access apertures defined between adjacent
spokes, thereby maximizing the passage opening for the

three distinct wvolumes of prolapsed mucosa membrane
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associated to the three major hemorrhoidal vessels.
According to a further aspect of the invention the
proximal spacing frame comprises a substantially TU-
shaped frame having two longitudinal and approximately
> parallel opposite legs which are distally connected to
the proximal clamping ring or ring-segment as well as a
proximal base spoke which connects the U-shaped frame to
the insertion shaft. In this way, the proximal access
apertures defined by the proximal ring or ring-segment
10 and the longitudinal legs of the proximal spacing frame
expose the clamped tissue both proximally and laterally
(radially). Moreover, the U-shaped frame provides a
basket like spacer feature acting both radially and
proximally, thereby providing space both for the tissue
15 wvolume held radially inside the clamping line and for
other surgical instruments which can be transanally
inserted to manipulate the prolapsed tissue while it is
held in position by the clamping head.
Like the proximal jaw, also the distal jaw comprises
20  preferably a clamping ring or ring-segment (in the
following referred to as distal clamping ring)
complementary to the proximal c¢lamping ring or ring
segment of the proximal jaw and connected by means of a
distal spacing frame, preferably by two or more radial

25 spokes, to a pulling rod received in the insertion shaft
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and operatively connected to the actuating device of the

Eissue clamp.

According to a preferred embodiment, the insertion shaft

1e substantially straight and rigid and has a diameter
which 1s less than the diameter of the clamping head.
Preferably, the shaft diameter 1s less than half the
diameter of the clamping head, yet more preferably, the
shaft diameter is less than a third of the diametexr of
the c¢lamping head. Of course, also curved insertion

shafts are contemplated by the invention and might be

advantageous adapt both to the way the surgeon uses his
hands and to particular anatomic situations of the
patient.

According to an aspect of the invention, the actuating
mechanism comprises a manual actuating member preferably
arranged at the handle so that it can be actuated
extracorporeally, and a moving mechanism operatively
connected to the manual actuating member and to the
distal and proximal jaws and adapted to approximate (and
preferably also to separate) the jaws in response to an
actuating movement of the manual actuating member.
Advantageously, a locking mechanism ig also operatively
connected to the distal and proximal jaws and configured
to lock the jaws in their tissue clamping configuration,

thereby setting both hands of the surgeon free and
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render them available to further manipulate the clamped,
i.e. held and positioned tissue.

According to an advantageous development of the
invention, the locking mechanism is arranged inside O
5 at the insertion shaft and the handle itself 1is
detachable from the insertion shaft on the proximal side
of the locking mechanism. This makes it possible to
remove the handle after the 7jaws have clamped the
prolapsed tissue in order to gain a better and less
10 obstructed transanal access to the tissue while the
clamping configuration of the jaws is maintained.

In order to allow the locking mechanism to be

accommodated inside the insertion shaft without
substantially increasing the dimension of the latter, it
15 proved advantageous to embody the actuating mechanism

with a jackscrew which is rotatable but translationally

locked with respect to the proximal jaw, a threaded
connecting portion of the pulling rod of the distal jaw
meshing said jackscrew, a rotating knob mounted on the
20  handle and torsionally coupled with the jackscrew such

that a rotation of the rotating knob causes the

jackscrew to screw on the pulling rod thereby
approximating or, viceversa, separating the -jaws. In
this way, the frictional resistance in the screw

25 connection between the jackscrew and the pulling rod
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provides the above said jaw locking feature. This

frictional locking capability 1is further increased by

the longitudinal clamping force which causes a mutual

pre-stress of the threads that can only be overcome by
3 actively forcedly rotating the jack-screw.

According to an alternative embodiment, the manual

actuating member comprises a trigger lever mounted on

the handle and said moving mechanism comprises e.g. a

pinion and rack gear coupled to the trigger lever and to
10 the pulling rod of the distal jaw.

In order to even better visualize the prolapsed tissue

during its positioning between the jaws and during the

subsequent surglical treatment, according to ar
embodiment, the tissue clamp defines internally a
15 longitudinal scope channel adapted to pass a scope
through to the clamping head. The scope channel
preferably extends substantially along the longitudinal
axis of the tissue clamp and has a proximal inlet
opening arranged in the handle and a distal outlet
20 opening arranged in the insertion shaft proximally of
the proximal and distal jaws and directly facing towards
or through the proximal access aperture. In this
embodiment, it is particularly advantageous to embody
the actuation mechanism by hollow tubular members

25 defining internally the scope channel. This embodiment
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allows for an extracorporeal visual control wvia a
monitor connected to a scope which can be inserted
through the scope channel up to the clamping head.

In connection with such a hollow tissue clamp, it is

advantageous to give also the distal spacing frame a
substantially U shaped or gquadrangular frame having two
longitudinal  approximately parallel opposite 1legs
distally connected to the distal clamping ring or ring-
segment of the distal Jjaw and a proximal base spoke
connecting said U-shaped or quadrangular frame to the
pulling rod, thereby eliminating an axial pulling rod
which would otherwise obstruct the view of the scope.
The distal spacing frame is advantageously configured
sucn that its longitudinal legs are close to, preferably
overlapping the longitudinal legs of the proximal

spacing frame in order not tc

g

obstruct the proximal

access apertures defined by the latter.
These and other details and advantages of the present
invention shall be made apparent from the acconmpanying

drawings and the description thereof, which illustrate

embodiments of the invention and, together with the
general description of the invention given above, and

the detailed description of the invention given below,

serve to explain the principles of the present

invention.
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- Figure 1 1s a distal lateral isometric view of a
surgical tissue clamp according to a first embodiment of
the invention;
- Figure 2 1s a proximal view of the surgical tissue
clamp of figure 1, applied transanally to a patient;
- Pigures 3 to 6 1illustrate steps of a hemorrhoidal
treatment performed using the tissue clamp in figure 1;
- Figure 7 is a distal lateral isometric view of a

surgical tissue clamp according to a second embodiment

ol

of the invention in an open configuration;
- Figure 8 is a distal lateral isometric wview of the
surgical tissue clamp 1in figure 7 in a closed

configuration;

- Figure 9 1s an enlarged isometric view of a detail in
figure 7;

- Fligure 10 1s an lsometric side view of an anal dilator
which can be used together with the surgical tissue

clamp according to the invention:

- Figure 11 is an exploded view of the surgical tissue
clamp in figure 7;

- Figure 12 1is a longitudinally sectioned view of the
surglcal tissue clamp in figure 7;

- Figure 13 is an enlarged view of a detail in figure
12 ;

- Figure 14 is a distal lateral isometric view of a
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surgical tissue clamp according to a third embodiment of
the 1nvention;

- Figure 15 is a distal lateral isometric wview of a
surgical tissue clamp according to a fourth embodiment
of the invention;

- Figure 16 1s the same view of figure 15 with the
handle housing partially removed;

- Figure 17 1is a proximal view of the surgical tissue
clamp in figure 15.

Turning to the figures, fig. 1 is an isometric overall
view of a surgical tissue clamp 1 according to a first
embodiment. The tissue clamp 1 comprises, in its distal
end region, a clamping head 2 and, in its proximal end
region, a handle 3. The handle 3 and the clamping head 2
are connected wvia a straight rigid insertion shaft 4
adapted to transanally insert and position the clamping
head 2 by manually operating the handle 3 which is
intended to remain outside the body of the patient.

The clamping head 2 include a proximal Fjaw 5 rigidly
connected to the distal end of the hollow tubular
insertion shaft 4 and a distal jaw 6 connected to a
distal end of a pulling rod 7 whose proximal end is
slidingly housed inside the insertion shaft 4 such that
the jaws can be translated relative to another and

cooperate for clamping the prolapsed tissue in a
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subgtantially radial orientation with zrespect to a
longitudinal axis X of the clamping head 2. The tissue
clamp 1 further comprises an actuating device 8 (hidden
in figure 1} operatively connected with the proximal and
distal jaws 5, 6 and with a trigger lever 9 arranged at
the handle 3 such that manual actuation of the trigger
lever 8 causes the jaws 5, 6 to approximate and, hence,
to clamp the prolapsed tissue 10 (Figure §5). The
actuating device 8 is also adapted to lock the Jjaws in
their mutual position when the trigger lever is not
further moved or held in order to automatically hold the

Jaws in their tissue clamping configuration. According

to an advantageous embodiment, the actuating device is
confiqured to allow the jaws to depart from another
le.g. 1in response to a backward movement of the trigger
lever) in order to release the clamped tissue, even
though this feature might not be indispensable in cases
in which the excised tissue volume can be removed
directly together with the clamping head 2 when it is
still clamped.

The not shown actuating device comprises e.g. a pinion
and rack gear adapted to transform the rotational
movement o©f the trigger lever 9 1in a relative
transglational movement between the pulling rod 7 and the

outer tubular insertion shaft 4 to generate the above
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described approximation of the jaws 5, 6.

In order to better visualize and access the tissue
intended to be treated, the clamping head 2,
particularly the proximal jaw 5 defines three proximal

el

ey

ccess apertures 11 arranged so that they allow the
passage of and access to the mucosal tissue associated
to the three major internal hemorrhoidal vegsels. As can
be seen from the figure, the diameter of the insertion
shaft 4 1is smaller, preferably less than a half or even
a third, of the diameter of the clamping head 2, in
order that the proximal access apertures 11 are easily
Cransanally visualized or proximally accessed by further
instruments without this access being hindered by the
insertion shaft 4.

The proximal jaw 5 comprises a slender proximal circular
clamping ring 12 or ring-segment which determines a
curved tissue clamping line. The proximal clamping ring
12 1s connected to the insertion shaft by a proximal
spacing frame, particularly by three slender rxadial
spckes 13 arranged at an angular distance of 120° and
defining, together with the proximal clamping ring 12,
the above said access apertures 11. The spokes 13 are
inclined with respect to the longitudinal axis X such
that the ©proximal spacing Fframe defines in a

longitudinal cross-section a triangle having a distal
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base at the ring 12 and a proximal vertex at the end of

the insertion shaft 4. This enables the surglical clamp

to assure a well defined clamping line exactly and only

along the clamping ring 12 which protrudes distally with
respect to proximal spacing frame 13 and the insertion
shatft 4. The circumferential thicknesg of the spokes 13
is much smaller than, preferably less than one third or
cne fourth, of the circumferential extension of the
proximal access apertures 11 defined therebetween.

The distal jaw 6 comprises a distal circular clamping
ring 14 or ring-segment complementary to the proximal
ring 12 or ring segment and connected by means of a
distal spacing £frame, particularly by three sglender
radial spokes 15 arranged at an angular distance of
120°, to the pulling rod 7 received by the insertion
shaft 4.

In order to assure a well defined and precise clamping
line, the distal spokes 15 are inclined such that the
distal clamping ring 14 proximally protrudes with
respect to the distal spacing frame,

Figure 2 1is a proximal end view of the surgical tissue
clamp 1 applied to a ring of anal mucosal membrane. From
the figure, the skilled person will appreciate that a
comparatively good direct visualization and access is

provided to both the prolapsed tissue 10 held within the
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Jaws and the ring of tissue 10' radially outside and
adjacent to the jaws which are the main areas of

interest for the performance of fixation of tissue and

removal of excess volume of prolapsed tissue. As can be

seen from figure 2 as well as £from the subsequent
figures 3 to 5, the surgical tissue clamp 1 according to
the invention can be inserted after placement of a per
se Kknown anal dilator 16 (Fig. 10) and an annular area

of tissue 10' intended to be treated is exposed between

and confined by the proximal clamping ring 12 and the
anal dilator 16.

Figures 7 and 8 illustrate a second embodiment of the
surgical tissue clamp 1 in an open jaw and closed Sjaw
configuration, respectively, wherein same reference
numerals denote same components,

According to this embodiment, the proximal spacing frame
comprises a substantially U shaped frame 17 having two
longitudinal approximately parallel opposite legs 18
distally connected to the proximal clamping ring 12 and
a proximal base spoke 19 connecting the legs 18 to the
insertion shaft 4 such that the access apertures 11
defined by the proximal ring 12 and the proximal spacing

frame 17 expose the clamped tissue 10, 10' both

proximally and laterally (radially).

The distal spacing frame comprises two opposite radial
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spokes 20 connecting the distal clamping ring 14 to the
pulling rod 7. Also in this embodiment, the clamping
rings 12, 14 protrude with respect to their spacing
frames in order to define an undisturbed clamping line.

The actuating device 8, which is illustrated in detail
in figures 11 to 13 and which could also be implemented
in the tissue clamp according to the first embodiment,
comprises a Jjackscrew 21 which 1is rotatable but
translationally locked with respect to the proximal jaw
>, a threaded connecting portion 22 of the pulling rod 7
meshing the jackscrew 21 and a rotating knob 23 mounted
on the handle 3 and coupled to rotate with the jackscrew
21 such that a rotation of the rotating knob 23 causes
the jackscrew 21 to screw on the pulling rod 7 (which is
rotationally constrained so that it cannot rotate
together with the jackscrew) thereby approximating or

separating the -jaws 5, 6.

The jackscrew 21 1is preferably housed inside the

insertion shaft 4 and comprises an external shape of a
body of revolution (with respect to the longitudinal
axis of the insertion shaft 4) with two annular flanges
24 engaging corresponding internal annular recesseg 25
Oof the insertion shaft in order to realize the above
sald rotatable but axially locked support. The jackscrew

21 defines a distally open and internally threaded hole
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28 adapted to receive the externally threaded proximal
connecting portion 22 of the pulling rod 7 and a
preferably polygonal proximal seat 26 for detachably
engaging the distal end of a rotary rod 27 having

> complementary shape, such that the jackscrew 21 can be
Ctorsionally coupled and detached from rotary rod 27.
Rotary rod 27 extends from Jjackscrew 21 proximally
through the handle 3 and its proximal end is coupled to
rotate with the rotating knob 23 which is arranged at

10 the proximal end of handle 3, preferably coaxially to
the longitudinal instrument axis X.

The distal end of the handle 3 forms a detachable

connecting portion with two opposite elastically

supported snapper teeth 29 configured to detachably
15 engage two corresponding recesses 30 formed in the
tubular wall of the insertion shaft 4 proximally Ffrom
the jackscrew 21. In this way, after the prolapsed
tissue has been clamped by the instrument, the handle 3
and possibly the proximal portion of the insertion shaft
20 4 can be detached from the clamping head 2, thereby
detaching the distal end of the rotary rod 27 from the
jackscrew 21, while at least a distal portion of the
insertion shaft housing the jackscrew 21 and the pulling
rod 7 remain attached to the clamping head 2. As has

25 been already explained above, the possibility to remove
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the handle provides a much Dbetter +wvisual and

instrumental access to the prolapsed tissue during its

manipulation in a hemorrhoidopexy or hemorrhoidectomy.

Of course, even though the handle detaching feature has

been described in detail in connection with the second
embodiment, it will be apparent for those skilled in the
art that such a feature can be also implemented in the
other embodiments of the present invention.

Fig. 14 illustrates a third embodiment of the surgical
tissue clamp 1, in which like reference numerals denote
like features. According to this embodiment, the
proximal and distal Jjaws 5, 6 comprise slender

semicircular proximal and distal clamping ring segments

12, 14 connected to the insertion shaft 4 and to the
pulling rod 7, respectively, by an U-shaped proximal
spacing frame 17 and an U-shaped or quadrangular distal
spacing frame 31. The proximal longitudinal legs 18 of
the proximal spacing frame and the distal longitudinal
legs 32 of the distal spacing frame 31 are arranged very
close to another, preferably overlapping, so that the
proximal access apertures 11 defined by the proximal

spacing frame 17 are not obstructed by the distal

spacing frame.
Figures 15 to 17 illustrate a fourth embodiment of the

invention, according to which the surgical tissue clamp
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defines internally a longitudinal scope channel 33
adapted to pass an instrument, particularly a scope to
the clamping head 2. the scope channel 33 extends
substantially along the longitudinal axis X of the
tissue clamp 1 and comprises a proximal inlet opening 34
formed in the handle 3 and a distal outlet opening 35

formed 1in the insertion shaft 4 proximally of the

proximal and distal jaws 5, 6 and directly facing
towards or through the proximal access aperture/s 11.

In order to conveniently embody the scope channel 33,
both handle 3 and actuation device 8 are fabricated of
hollow tubular members defining internally the scope
channel 33, With particular reference to figure 16, the
pulling rod 7 is embodied as a hollow tubular member
received between two opposite cylinder segments 36
defining the insertion shaft 4. The proximal end of the
hollow pulling rod 7 is externally threaded and engages
a corresponding internal thread directly formed at the
inside of the hollow tubular rotating knob 23 which

embodies both the manual manipulation member and the

jackscrew member. Even though 1in the exemplary
embodiment illustrated in figures 18 and 19, the handle
is not detachable from the insertion shaft, such a

detachable connection can be advantageously applied also

to this embodiment.
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With reference to figures 3 to 6, a hemorrhoidopexy or
hemorrhoidectomy is advantageously performed by
inserting the anal dilator into the anal canal in order
to provide access to the operational site. Then, the
surgical tissue clamp 1 is inserted through the anal
dilator in the anal canal and the prolapsed tissue is
pulled between the proximal and distal 7Jaws and if

necessary through the proximal access aperture of the

instrument. To this end, a purse string can be applied
Lo the prolapsed tissue and the proximal end of the
suture is pulled through the proximal access aperture
or, aliternatively, other suitable grasping and pulling
instruments, such as surgical graspers, hemostats, etc.
can be used to place the tlssue between the jaws of the
clamp 1, while the prolapsed tissue "inside" the -jaws is
visible through the proximal access apertures. After

correct positioning of the tissue tc

T

be c¢lamped, the
rotating knob 23 ox the trigger lever 9 are manually
moved to approximate the jaws 5, 6 and clamp the tissue
along a precise arch-shaped or ring shaped clamping line
and secure the tissue for the remainder of the procedure
which preferably involves fixation of tissue and removal
of excess tissue volume by the most appropriate
procedure available to the surgeon. It should be noted

that the appropriateness of the specific procedure can
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depend from the specific skills and preferences of the

surgeon, from the specific patholeogic and anatomic

situation of the patient as well as from the cost of the
medical devices (this can become very important in the
poorer regions of the planet where many hospitals cannot
afford expensive instrumentation). Exemplary choices of
surgical devices for fixating the prolapsed mucosa are
among others surglcal suture, surgical staples, surgical
adhesives and harmonic or ultrasonic devices, all
preferably distinct and not incorporated in the tissue
clamp 1. Exemplary choices of surgical devices for
removing the excess tissue volume are among others
surgical knifes or scalpels, scissors, harmonic or
ultrasonic devices and radiofrequency devices, all
preferably distinct and not incorporated in the tissue
clamp 1. As will be immediately appreciated by those
skilled in the art, the above described method and

device provide a very versatile and cost-effective

alternative tc

gl

the all-in-one-device-approach of the
prior art.

While the present invention has been illustrated by

description of several embodiments and while the

1llustrative embodiments have been described in
considerable detail, it is not the intention to restrict

Or in any way limit the scope of the appended claims to
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such detail. Additional advantages and modifications may

readily appear to those gkilled in the art.
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CLAIMS

1. A surgical tissue clamp, particularly for holding prolapsed tissue during a
hemorrhoidopexy or hemorrhoidectomy, comprising:

- an elongate insertion shaft;

- a handle arranged at a proximal end of the insertion shatt;

- a clamping head arranged at a distal end of the insertion shaft and including a
proximal jaw and a distal jaw movable relative to the proximal jaw and configured to
cooperate with the proximal jaw for clamping said prolapsed tissue 1n a substantially
radial orientation with respect to a longitudinal axis of the clamping head;

- an actuating device operatively connected with said proximal and distal jaws
and adapted to approximate said jaws and to hold said jaws 1n a tissue clamping
configuration,
in which said clamping head defines at least one proximal access aperture configured to
expose the clamped tissue proximally, in which the proximal jaw comprises a proximal
clamping ring or ring-segment determining a tissue clamping line and being connected
to the insertion shaft by a proximal spacing frame, said spacing frame and said ring or
ring-segment defining said proximal access apertures,
wherein said proximal spacing frame comprises slender radial spokes and the
circumferential thickness of said spokes is smaller than the circumterential extension of

the proximal access apertures defined therebetween.

2. A surgical tissue clamp according to claim 1, wherein:

- the distal jaw comprises a distal clamping ring or ring-segment
complementary to the proximal ring or ring segment of the proximal jaw and
connected by means of a distal spacing frame to a pulling rod received by the

insertion shaft.
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3. A surgical tissue clamp according to claim 1 or 2, wherein said proximal spacing
frame comprises a substantially U shaped frame having two longitudinal
approximately parallel legs distally connected to the proximal clamping ring or ring-
segment and a proximal base spoke connecting said U-shaped trame to the insertion
shaft such that the access apertures defined by the proximal clamping ring or ring-

segment and the proximal spacing frame expose the clamped tissue both proximally

and laterally.

4 A surgical tissue clamp according to any one of claims 2 to 3, wherein said
distal spacing frame comprises radial spokes connecting the distal clamping nng or

ring-segment to the pulling rod.

J. A surgical tissue clamp according to claim 3, wherein said distal spacing frame

comprises a substantially U-shaped or quadrangular frame having two longitudinal
approximately parallel legs distally connected to the distal clamping ning or ring-
segment of the distal jaw and a proximal base spoke connecting said U-shaped or
quadrangular frame to the pulling rod received in said insertion shaft, said distal
spacing frame being configured such that its longitudinal legs are close to, preterably

overlapping the longitudinal legs of the proximal spacing frame.

6. A surgical tissue clamp according to any one of claims 1 to 5, wherein said

insertion shaft is rigid and straight or curved.

7. A surgical tissue clamp according to any one of claims 1 to 6, wherein said

actuating device comprises:

- a manual actuating member;
- a moving mechanism operatively connected to the manual actuating member

and to the proximal and distal jaws and adapted to approximate and separate the
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jaws In response to an actuating movement of said manual actuating member;
- a locking mechanism operatively connected to the proximal and distal jaws and

configured to lock the jaws in said tissue clamping configuration.

8. A surgical tissue clamp according to any one of claims 1 to 7, wherein said
locking mechanism 1s arranged 1n said insertion shatt, and said handle is detachable
from said imsertion shaft on the proximal side of said locking mechanism, while the

locking mechanism keeps the jaws locked in their tissue clamping configuration.

9. A surgical tissue clamp according to claim 6 or 7, wherein said actuating device

COMPIISES:

- a jackscrew which 1s rotatable but translationally locked with respect to the
proximal jaw;

- a threaded connecting portion of the pulling rod of the distal jaw meshing said
jackscrew;

- a rotating knob mounted on the handle and torsionally coupled with the
jackscrew such that a rotation of the rotating knob causes the jackscrew to screw
on the pulling rod thereby approximating or separating the jaws,

wherein the frictional resistance 1n said screw connection between the jackscrew and the

pulling rod provides said jaw locking mechanism.

10. A surgical tissue clamp according to any one of claims 1 to 9, defining
internally a scope channel adapted to pass a scope through the tissue clamp up to the
clamping head, said scope channel having a proximal inlet opening formed in said
handle and a distal outlet opening formed 1n said insertion shaft proximally of said

clamping head and directly facing towards or through said proximal access aperture/s.

1. A surgical tissue clamp according to any one of claims 1 to 10, wheremn said

actuation device 1s made of hollow tubular members defining internally said scope

channel.
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