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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to surgical in-
struments and, more particularly, to surgical graspers for
grasping tissue and for determining characteristics of the
grasped tissue in preparation for performing various sur-
gical procedures.

2. Background of Related Art

[0002] Colorectal surgery sometimes requires anasto-
mosis, which involves resecting a piece of diseased bow-
el tissue and creating a new connection between pre-
sumably two healthy bowel segments. Typically, before
performing the anastomosis, the amount of tissue to be
resected is estimated using visual indicia of the bowel.
The goal is to preserve as much healthy tissue as pos-
sible while at the same time removing all of the diseased
tissue.
[0003] A risk involved in performing an anastomotic
procedure is anastomotic leaks, which can be a serious
complication that can result in an acute life-threatening
condition. The anastomotic leaks are typically caused by
a failure to resect all of the diseased tissue. Current meth-
ods used in estimating the amount of tissue to be resect-
ed during an anastomotic procedure are sometimes in-
adequate in preventing all anastomotic leaks.
[0004] US 2003/120306 describes a surgical instru-
ment including a sensor within a jaw which detects the
presence of a blood vessel. This allows location of the
instrument over the vessel to enable the jaws to be closed
over the vessel.
[0005] Accordingly, a need exists for surgical instru-
ments that can sense, either sequentially or simultane-
ously, a multitude of parameters and factors of the bowel
tissue to aid a surgeon in performing a more successful
anastomotic surgical procedure.

SUMMARY

[0006] According to the invention there is provided a
surgical instrument as recited in the independent claim
with preferred features as set forth in the dependent
claims. A surgical instrument according to the preamble
of the independent claim is known from US
2014/0288386 A1.
[0007] These and other objects will be more clearly
illustrated below by the description of the drawings and
the detailed description of the preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-

lustrate embodiments of the present disclosure and, to-
gether with the detailed description of the embodiments
given below, serve to explain the principles of the disclo-
sure.

FIG. 1A is a front, perspective view of a surgical in-
strument including sensors and a display, in accord-
ance with the present disclosure;
FIG. 1B is a rear, perspective view of the surgical
instrument of FIG. 1A;
FIG. 2 is an enlarged view of a handle portion of the
surgical instrument of FIG. 1A illustrating the display
of the surgical instrument;
FIG. 3 is an enlarged view of the display of FIG. 2;
FIG. 4 is an enlarged view of a jaw assembly of the
surgical instrument of FIG. 1A illustrating sensors
incorporated therein; and
FIG. 5 is a top view of the surgical instrument of FIG.
1A illustrating the jaw assembly grasping tissue.

DETAILED DESCRIPTION

[0009] Embodiments of the presently disclosed surgi-
cal instruments and systems will now be described in
detail with reference to the drawing figures wherein like
reference numerals identify similar or identical elements.
As used herein and as is traditional, the term "distal" will
refer to that portion which is further from the user while
the term "proximal" will refer to that portion which is closer
to the user.
[0010] With reference to FIGS. 1A and IB, a surgical
instrument, such as, for example, a tissue grasper 10 is
provided. The tissue grasper 10 is configured to grasp
tissue and sense a multiplicity of biological parameters
of the grasped tissue to assist a surgeon in performing
a surgical procedure, for example, an anastomotic sur-
gical procedure, as will be described in detail herein. The
tissue grasper 10 generally includes a handle portion 12,
an elongated shaft 30, and a jaw assembly 40.
[0011] The handle portion 12 of the tissue grasper 10
includes a stationary handle 14 and a pivoting or movable
handle 16 pivotably coupled to the stationary handle 14.
Manipulation of the pivoting handle 16 relative to the sta-
tionary handle 14 effects a closing of the jaw assembly
40 to grasp tissue. The handle portion 12 of the tissue
grasper 10 includes a longitudinal body portion 18 formed
with the stationary handle 14. The body portion 18 has
a display 20, for example, an LED display or liquid-crystal
display ("LCD") for displaying various tissue parameters
measured by various sensors 42a-c, 44a-c of the tissue
grasper 10.
[0012] With reference to FIGS. 2 and 3, the body por-
tion 18 of the handle portion 12 defines a longitudinal
axis "X" that is coaxial with a longitudinal axis defined by
the elongated shaft 30. The body portion 18 has a planar
upper surface 22 on which the display 20 is situated. It
is contemplated that the display 20 may be disposed at
any suitable location of the body portion 18 or on any
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other component of the tissue grasper 10.
[0013] The display 20 may have multiple display sec-
tions, for example, three display sections 20a, 20b, 20c,
arranged in a linear array along the longitudinal axis "X."
It is contemplated that the display 20 may include more
or less than three discrete display sections. A first display
section 20a of the display 20 is configured to display a
visual indication of a measured tissue perfusion of tissue
grasped by the tissue grasper 10. A second display sec-
tion 20b of the display 20 is configured to display a visual
indication of a measured amount of pressure being ap-
plied to tissue grasped by the tissue grasper 10. A third
display section 20c of the display 20 is configured to dis-
play a measured thickness of the tissue grasped by the
tissue grasper 10.
[0014] The visual indication displayed by each of the
display sections 20a, 20b, 20c incudes a range of colors
increasing in brightness from a proximal portion to a distal
portion thereof. For example, when viewing each of the
first and second display sections 20a, 20b in a proximal
to distal direction, the first and second display sections
20a, 20b may each be green, yellow, orange, and then
red, with each color portion gradually blending into the
adjacent color portion. Other colors and color arrange-
ments for the first and second display sections 20a, 20b
are contemplated. The tissue grasper 10 may be config-
ured such that when the green of the first display section
20a is lit, this may indicate a relatively high tissue per-
fusion being measured by the tissue grasper 10, whereas
when the red of the first display section 20a is lit, this may
indicate a relatively low tissue perfusion being measured
by the tissue grasper 10. The information related to the
tissue perfusion may be useful when making a determi-
nation on the viability of the tissue being grasped, as will
be described in more detail below.
[0015] With reference to the second display section
20b of the display 20, when the green of the second dis-
play section 20b is lit, this may be indicative of a relatively
low grasping or clamping pressure being applied to tissue
by the tissue grasper 10, whereas when the red of the
second display section 20b is lit, this may be indicative
of a relatively high grasping or clamping pressure being
applied to tissue by the tissue grasper 10. The clamping
pressure measured by the tissue grasper 10 and dis-
played by the second display section 20b of the tissue
grasper 10 is used in conjunction with the tissue perfusion
displayed by the first display section 20a of the tissue
grasper 10 to determine the perfusion pressure of the
grasped tissue.
[0016] The perfusion pressure is measured by apply-
ing a sufficient amount of clamping pressure on the sub-
ject tissue until there is no perfusion (i.e., no blood flow)
through the tissue, and then slowly reducing the clamping
pressure until perfusion through the grasped tissue re-
starts. The pressure at which the perfusion restarts is the
tissue perfusion pressure. For a detailed description of
a method of measuring surface perfusion pressure, ref-
erence may be made to U.S. Patent No. 7,618,376.

[0017] The information related to the amount of pres-
sure being applied to tissue by the tissue grasper 10 may
also be useful in preventing over-compression of tissue
to prevent damage to healthy tissue.
[0018] In viewing the third display section 20c from a
proximal to distal direction, the third display section 20c
may be grey, brown, violet, and black. In some embodi-
ments, third display section 20c may be grey, white, blue,
purple, tan, green, and black. Other colors and color ar-
rangements for the third display section 20c are contem-
plated. When the grey (proximal portion) of the third dis-
play section 20c is lit, this may be an indication that tissue
grasped by the tissue grasper 10 has a relatively small
thickness (i.e., the tissue is too thin to withstand being
stapled), whereas when the black (distal portion) of the
third display section 20c is lit, this may be an indication
that tissue grasped by the tissue grasper 10 has a rela-
tively large thickness (i.e., the tissue is too thick to be
stapled). The information related to tissue thickness may
be useful for making a determination on the size of the
staples to be used when performing a surgical anasto-
mosis on the grasped tissue.
[0019] In some embodiments, instead of display 20 uti-
lizing ranges of colors or brightness to illustrate the meas-
ured tissue parameters (e.g., tissue perfusion, tissue
compression, and tissue thickness), the display 20 may
display ranges of numbers or various numeral outputs.
In particular, the first, second, and third display sections
20a, 20b, 20c may display the number ranges 0 to 3, 0
to 5, 0 to 10, 0 to 100, or any other suitable range, to
illustrate information about the tissue being grasped by
the tissue grasper 10. For example, when the first display
section 20a displays the number 0, this may be an indi-
cation that the grasped tissue has very little or no per-
fusion (i.e., no blood flow), whereas when the first display
section 20a displays the number 100, this may be an
indication that the grasped tissue has a high perfusion
(i.e., ideal blood flow).
[0020] In some embodiments, the display 20 may illus-
trate information about grasped tissue utilizing any suit-
able indicia, for example, words such as poor, satisfac-
tory, or good.
[0021] In some embodiments, tissue grasper 10 may
not include display 20, and instead, tissue grasper 10
may be configured to be connected to or be in commu-
nication with another type of display, for example, a tab-
let, a cell phone, a computer monitor, a laptop, or any
suitable display device. Tissue grasper 10 may be con-
nected to any of the aforementioned display devices via
USB wires, Wi-Fi, or the like.
[0022] With reference to FIGS. 1A, 1B, and 4, the elon-
gated shaft 30 of tissue grasper 10 extends distally from
the handle portion 12 and houses an actuation rod (not
explicitly shown). The elongated shaft 30 may be rotat-
able with respect to the handle portion 12 to rotate the
jaw assembly 40 about the longitudinal axis "X." The elon-
gated shaft 30 has two prongs 32, 34 formed at its distal
end 30b. A pivot pin 36 extends transversely through the
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prongs 32, 34 and the jaw assembly 40 to provide a point
about which the jaw members 42, 44 of the jaw assembly
40 pivot. The actuation rod has a proximal end (not
shown) operably coupled to the movable trigger 16
(FIGS. 1A, IB), and a distal end (not shown) extending
between the prongs 32, 34 and which is operably coupled
to the jaw assembly 40.
[0023] With reference to FIGS. 4 and 5, the jaw as-
sembly 40 includes first and second juxtaposed jaw
members 42, 44, respectively, which are simultaneously
movable between a substantially approximated position,
in which the jaw members 42, 44 are in relatively close
relation to one another, and a spaced position, in which
the jaw members 42, 44 are separated at least a sufficient
distance to receive tissue therebetween, for example,
tissue "T." The jaw assembly 40 includes a first proximal
portion or a first flange 46 extending proximally from the
first jaw member 42, and a second proximal portion or a
second flange 48 extending proximally from the second
jaw member 44. The flanges 46, 48 each include an elon-
gated angled cam slot 50, 52 defined therethrough con-
figured to engage the distal end of the actuation rod (not
explicitly shown) that drives the opening and closing of
the jaw members 42, 44 as the actuation rod moves
through the cam slots 50, 52. As such, manipulation of
the pivoting handle 16 (FIGS. 1A, 1B) relative to the sta-
tionary handle 14 actuates the actuation rod to effect an
opening or a closing of the jaw assembly 40 about tissue
"T."
[0024] With continued reference to FIGS. 4 and 5, the
jaw members 42, 44 each have a tissue contacting sur-
face 54, 56 such that when the jaw assembly 40 is in the
closed configuration, tissue "T" is grasped between the
tissue contacting surfaces 54, 56. The jaw members 42,
44 each have a first sensor 42a, 44a, a second sensor
42b, 44b, and a third sensor 42c, 44c, disposed on re-
spective tissue contacting surfaces 54, 56. The sensors
42a-c, 44a-c are arranged on respective tissue contact-
ing surfaces 54, 56 in a linear array along a longitudinal
axis defined by respective jaw members 42, 44. In some
embodiments, the sensors 42a-c, 44a-c may be arranged
on respective tissue contacting surfaces 54, 56 in any
suitable manner.
[0025] The first sensors 42a, 44a of the jaw assembly
40 are perfusion sensors, for example, Doppler flow sen-
sors, configured to measure local perfusion (i.e., blood
flow) through tissue grasped between the jaw members
42, 44. The first sensors 42a, 44a may measure perfusion
of the grasped tissue on the basis of known techniques,
such as Laser-Doppler Flowmetry ("LDF"), measuring
light scattering, and/or measuring absorption of light from
one or more LED’s or other light sources. For a detailed
description of LDF technology, reference may be made
to U.S. Patent Nos. 4,109,647 and 4,862,894.
[0026] In some embodiments, only one of the tissue
contacting surfaces 54, 56 of the jaw assembly 40 has a
perfusion sensor. The first sensors 42a, 44a are in com-
munication, via lead wires or wireless connection, with

the first display section 20a of the display 20 such that
upon the first sensors 42a, 44a measuring the perfusion
in grasped tissue, the first sensors 42a, 44a transmit the
measurement data to the first display section 20a, which
displays the measurement in any of the manners de-
scribed above with reference to FIGS. 2 and 3 (e.g., a
range of colors, brightness levels, numbers, words.)
[0027] In some embodiments, the first sensors 42a,
44a may also be in communication, via lead wires or wire-
less connection, with a computing device or processor
(not shown) such as a laser Doppler monitor, which proc-
esses the information collected by the first sensors 42a,
44a to calculate the tissue perfusion. The computing de-
vice may also be in communication, via lead wires or
wireless connection, with the first display section 20a to
send the processed information related to the tissue per-
fusion to the first display section 20a so that the first dis-
play section 20a can display the tissue perfusion in any
of the manners described above with reference to FIGS.
2 and 3 (e.g., colors, brightness levels, numbers, words.)
[0028] With continued reference to FIGS. 4 and 5, the
second sensors 42b, 44b of the jaw assembly 40 are
pressure sensors or pressure measuring devices, for ex-
ample, MEMS devices. For a detailed description of var-
ious MEMS devices, reference may be made to U.S. Pat-
ent No. 8,808,311, the entire contents of which are in-
corporated by reference herein. The second sensors
42b, 44b are configured to measure the amount of pres-
sure applied by the tissue grasper 10 to the grasped tis-
sue (i.e., the clamping pressure). In some embodiments,
only one of the tissue contacting surfaces 54, 56 has a
pressure sensor. The second sensors 42b, 44b are in
electrical communication, via lead wires of wireless con-
nection, with the second display section 20b of the display
20 such that upon the second sensors 42b, 44b meas-
uring the clamping pressure applied to the grasped tis-
sue, the second sensors 42b, 44b transmit the measure-
ment data to the second display section 20b, which dis-
plays the measurement in any of the manners described
above with reference to FIGS. 2 and 3 (e.g., colors, bright-
ness levels, numbers, words.) Additionally or alternately,
the second sensors 42b, 44b may send the measured
clamping pressure to the computing device for process-
ing, which then sends the information to the display 20.
[0029] The third sensors 42c, 44c of the jaw assembly
40 are gap determination elements, for example, slide
potentiometers, rotational potentiometers, devices used
to measure impedance between the contacting surfaces
54, 56, or Linear Variable Differential Transformers
("LVDT"), configured to measure the thickness of the
grasped tissue by measuring the gap distance between
the jaw members 42, 44. For a detailed description of
various sensors capable of measuring tissue thickness,
reference may be made to U.S. Patent No. 8,002,795.
In some embodiments, only one of the tissue contacting
surfaces 54, 56 has a gap determination element. The
third sensors 42c, 44c are in electrical communication,
via wire leads or wireless connection, with the third dis-
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play section 20c of the display 20 such that upon the third
sensors 42c, 44c measuring the tissue thickness of the
grasped tissue, the third sensors 42c, 44c transmit the
measurement data to the third display section 20c, which
displays the measurement in any of the manners de-
scribed above with reference to FIGS. 2 and 3 (e.g.,
colors, brightness levels, numbers, words.) Additionally
or alternately, the third sensors 42c, 44c may be in com-
munication, via lead wires or wireless connection, to the
computing device, which receives the tissue thickness
measurements from the third sensors 42c, 44c, and proc-
esses the measurement data and then sends the infor-
mation to the display 20.
[0030] In some embodiments, the display 20 may in-
clude a fourth display section (not shown) configured to
display an index representative of the ratio of the surface
perfusion pressure measured by first sensors 42a, 44a
and second sensors 42b, 44b of the tissue grasper 10,
and a systemic blood pressure measured by a blood
pressure cuff (not shown), as will be described in detail
below.
[0031] In operation, the tissue grasper 10 may be used
prior to, during, or after a surgical procedure, for example,
an anastomotic surgical procedure, to gather various da-
ta about the subject tissue. In an anastomotic surgical
procedure, unhealthy or diseased bowel tissue is resect-
ed and the ends of the remaining healthy segments of
bowel are stapled together to recreate a continuous bow-
el. Prior to stapling the ends of the separate bowel seg-
ments to one another, the viability of the ends of the sep-
arate bowel segments should be assessed in order to
predict the likelihood of post-surgery anastomotic leaks
or other adverse outcomes. To aid in making this viability
assessment, a surgeon may make use of the tissue
grasper 10 of the present disclosure.
[0032] In use of the tissue grasper 10, each of the two
ends of the presumably healthy bowel segments are
grasped, either separately or together, between the tis-
sue contacting surfaces 54, 56 of the jaw assembly 40.
While monitoring the perfusion reading (i.e., blood flow)
displayed on the first display section 20a of the tissue
grasper 10, the pivoting handle 16 is manipulated to grad-
ually increase the clamping pressure until the perfusion
reading indicates that no blood flow or virtually no blood
flow is moving through the grasped tissue. While contin-
uously monitoring both the first and second display sec-
tions 20a, 20b, the movable handle 16 of the tissue grasp-
er 10 is manipulated to gradually reduce the amount of
clamping pressure being applied to the tissue. The
clamping pressure is reduced until first display section
20a displays a perfusion reading indicating that blood
flow has returned to the grasped tissue. At the moment
that the perfusion reading indicates that the blood flow
is returned, the clamping pressure reading displayed by
the second display section 20b is noted, which is the local
perfusion pressure of the grasped tissue. The measured
local perfusion pressure may be used to assess the via-
bility of the grasped tissue. Additionally or alternately, the

measured local perfusion pressure may be used in com-
bination with other measurements, for example, a sys-
temic blood pressure reading, to aid in making the deter-
mination of the viability of the tissue.
[0033] The systemic blood pressure may be taken us-
ing any suitable device, for example, a blood pressure
cuff, applied to any suitable body portion of the patient,
for example, the arm of the patient. An index may be
calculated by taking a ratio of the local perfusion pressure
measured by the tissue grasper 10 and the systemic
blood pressure taken using the blood pressure cuff. The
index may be calculated by the computing device and
displayed as a number on the display 20 of the tissue
grasper 10. The calculated index is predictive of whether
an anastomotic leak may occur and/or the grade of an
anastomotic leak. As such, a surgeon can use the index
to make a determination on whether the two ends of the
presumed healthy bowel segments are healthy enough
to be stapled together and whether more tissue needs
to be resected. For a detailed description of a method of
calculating a perfusion index, reference may be made to
U.S. Patent No. 7,618,376.
[0034] According to the invention the tissue grasper 10
is pre-programmed to clamp tissue at a predetermined
clamping pressure that is known to result in perfusion
through the grasped tissue to stop. The tissue grasper
10 is also pre-programmed to reduce the clamping pres-
sure at a predetermined rate and automatically send the
pressure reading to the computing device at the moment
when perfusion through the grasped tissue restarts. The
perfusion pressure reading may also be displayed on the
display 20. This automated process eliminates human
error in operating the tissue grasper 10 by controlling the
amount of clamping pressure being applied to the tissue
instead of the surgeon.
[0035] The tissue grasper 10 may also be used to de-
termine the size of the staples to be used in stapling the
bowel segments together. The staple size may be deter-
mined by viewing the third display section 20c of the tis-
sue grasper 10, which indicates the thickness of the
grasped tissue. The leg height of the staples selected for
the stapling procedure will correspond to the thickness
of the tissue. It is contemplated that the tissue thickness
measured by the third sensors 42c, 44c may be sent to
the computing device, which has stored therein a look-
up table that contains a staple size corresponding to each
tissue thickness measurement.
[0036] In addition to the tissue grasper 10 being used
to ensure that the tissue is in condition for stapling or
acceptable for stapling, the tissue grasper 10 may also
be used as a check after the staples have been fired to
ensure that the tissue is healthy (e.g., has good blood
flow, is healing properly, etc).
[0037] The tissue grasper 10 may also be configured
to be incorporated into a robotic surgical system (not
shown). The robotic surgical system is powered locally
or remotely, and has electronic control systems localized
in a console or distributed within or throughout the robotic
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surgical system. The robotic surgical system permits a
surgeon to remotely manipulate the tissue grasper to
more precisely control the movement of the tissue grasp-
er 10. The tissue grasper 10 may be configured to send
the measurements gathered by the sensors 42a-c, 44a-
c to an interface of the robotic surgical system on which
the measurements may be displayed for the surgeon to
read.
[0038] Although the illustrative embodiments of the
present disclosure have been described herein, it is un-
derstood that the disclosure is not limited to those precise
embodiments, and that various other changes and mod-
ifications may be affected therein by one skilled in the art
without departing from the scope of the disclosure. All
such changes and modifications are intended to be in-
cluded within the scope of the disclosure.

Claims

1. A surgical instrument (10), comprising:

a handle portion (12);
first and second jaw members (42, 44) operably
coupled to the handle portion and movable rel-
ative to one another in response to an actuation
of the handle portion;
a first sensor (42a, 44a) associated with one of
the first or second jaw members and configured
to measure local perfusion in tissue grasped be-
tween the first and second jaw members;
a second sensor (42b, 44b) associated with one
of the first or second jaw members and config-
ured to measure a pressure applied to the tissue
by the first and second jaw members, and
a display (20) disposed on the handle portion
and in communication with the first and second
sensors, wherein the display is configured to dis-
play the measured local perfusion and the meas-
ured pressure applied to the tissue by the first
and second jaw members,
characterised in that:
the surgical instrument is pre-programmed to
clamp tissue at a predetermined clamping pres-
sure predicted to cease perfusion through the
tissue, to reduce the clamping pressure at a pre-
determined rate, and send sensed pressure to
the display at the moment when perfusion
through the tissue restarts.

2. The surgical instrument according to claim 1, where-
in each of the first and second jaw members includes
a tissue contacting surface (54, 56), the first and sec-
ond sensors being disposed on the tissue contacting
surface of one of the first or second jaw members.

3. The surgical instrument according to claim 2, further
comprising:

a third sensor configured to measure the local
perfusion in the tissue grasped between the first
and second jaw members; and
a fourth sensor configured to measure the pres-
sure applied to the tissue by the first and second
jaw members, wherein the first and second sen-
sors are disposed on the tissue contacting sur-
face of the first jaw member, and the third and
fourth sensors are disposed on the tissue con-
tacting surface of the second jaw member.

4. The surgical instrument according to claim 3, where-
in the first and third sensors overlap with one another
and the second and fourth sensors overlap with one
another when the first and second jaw members are
in an approximated position.

5. The surgical instrument according to claim 2, where-
in the tissue contacting surface of at least one of the
first or second jaw members defines a plurality of
teeth configured for atraumatically grasping tissue.

6. The surgical instrument according to claim 1, where-
in the first and second sensors are arranged in a
linear array along a longitudinal axis defined by the
first jaw member.

7. The surgical instrument according to claim 1, where-
in the display includes three discreet display sections
(20a, 20b, 20c) disposed in a linear array along a
longitudinal axis defined by the handle portion.

8. The surgical instrument according to claim 1, where-
in the display has an elongated configuration and
extends along a longitudinal axis defined by the han-
dle portion.

9. The surgical instrument according to claim 1, where-
in the display is configured to display an index rep-
resentative of the ratio of a surface perfusion pres-
sure measured using the first and second sensors
and a systemic blood pressure.

10. The surgical instrument according to claim 1, where-
in the first sensor is a Doppler flow sensor configured
to measure the local perfusion in the tissue using at
least one of Laser-Doppler flowmetry, light scatter-
ing, or light absorption.

11. The surgical instrument according to claim 1, further
comprising a third sensor (42c, 44c) associated with
one of the first or second jaw members and config-
ured to measure a thickness of the tissue grasped
between the first and second jaw members.

12. The surgical instrument according to claim 11,
wherein the first jaw member includes a tissue con-
tacting surface, each of the first, second, and third
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sensors disposed on the tissue contacting surface.

13. The surgical instrument according to claim 11,
wherein the third sensor is selected from the group
consisting of a slide potentiometer, a rotational po-
tentiometer, and a linear variable differential trans-
former.

Patentansprüche

1. Chirurgisches Instrument (10), umfassend:

einen Handgriffabschnitt (12);
erste und zweite Klemmbackenelemente (42,
44), die betriebsfähig mit dem Handgriffab-
schnitt gekoppelt sind und als Reaktion auf eine
Betätigung des Handgriffabschnitts relativ zu-
einander beweglich sind;
einen ersten Sensor (42a, 44a), der mit einem
der ersten oder zweiten Klemmbackenelemente
verbunden ist und konfiguriert ist, um lokale
Durchblutung in Gewebe, das zwischen den
ersten und zweiten Klemmbackenelementen
gegriffen wird, zu messen;
einen zweiten Sensor (42b, 44b), der mit einem
der ersten oder zweiten Klemmbackenelemente
verbunden ist und konfiguriert ist, um einen von
den ersten und zweiten Klemmbackenelemen-
ten auf das Gewebe aufgebrachten Druck zu
messen, und
eine Anzeige (20), die an dem Handgriffab-
schnitt und in Verbindung mit den ersten und
zweiten Sensoren angeordnet ist, wobei die An-
zeige konfiguriert ist, um die gemessene lokale
Durchblutung und den gemessenen Druck, der
durch die ersten und zweiten Klemmbackene-
lemente auf das Gewebe aufgebracht wird, an-
zuzeigen,
dadurch gekennzeichnet, dass:
das chirurgische Instrument vorprogrammiert
ist, um Gewebe bei einem vorbestimmten
Klemmdruck zu klemmen, der vorhergesagt ist,
um die Durchblutung durch das Gewebe einzu-
stellen, um den Klemmdruck mit einer vorbe-
stimmten Rate zu reduzieren und den erfassten
Druck in dem Moment zu der Anzeige zu sen-
den, in dem die Durchblutung durch das Gewe-
be wieder beginnt.

2. Chirurgisches Instrument nach Anspruch 1, wobei
jedes der ersten und zweiten Klemmbackenelemen-
te eine Gewebekontaktfläche (54, 56) aufweist, wo-
bei die ersten und zweiten Sensoren auf der Gewe-
bekontaktfläche eines der ersten oder zweiten
Klemmbackenelemente angeordnet sind.

3. Chirurgisches Instrument nach Anspruch 2, weiter

umfassend:

einen dritten Sensor, der konfiguriert ist, um die
lokale Durchblutung in dem zwischen den ers-
ten und zweiten Klemmbackenelementen ge-
griffenen Gewebe zu messen; und
einen vierten Sensor, der konfiguriert ist, um den
von den ersten und zweiten Klemmbackenele-
menten auf das Gewebe aufgebrachten Druck
zu messen, wobei die ersten und zweiten Sen-
soren auf der Gewebekontaktfläche des ersten
Klemmbackenelements angeordnet sind, und
die dritten und vierten Sensoren auf der Gewe-
bekontaktfläche des zweiten Klemmbackenele-
ments angeordnet sind.

4. Chirurgisches Instrument nach Anspruch 3, wobei
sich die ersten und dritten Sensoren überlappen und
sich die zweiten und vierten Sensoren überlappen,
wenn sich die ersten und zweiten Klemmbackene-
lemente in einer angenäherten Position befinden.

5. Chirurgisches Instrument nach Anspruch 2, wobei
die Gewebekontaktfläche mindestens eines der ers-
ten oder zweiten Klemmbackenelemente eine Viel-
zahl von Zähnen definiert, die konfiguriert sind, um
Gewebe atraumatisch zu greifen.

6. Chirurgisches Instrument nach Anspruch 1, wobei
die ersten und zweiten Sensoren in einer linearen
Anordnung entlang einer durch das erste Klemmba-
ckenelement definierten Längsachse angeordnet
sind.

7. Chirurgisches Instrument nach Anspruch 1, wobei
die Anzeige drei diskrete Anzeigeabschnitte (20a,
20b, 20c) aufweist, die in einer linearen Anordnung
entlang einer durch den Handgriffabschnitt definier-
ten Längsachse angeordnet sind.

8. Chirurgisches Instrument nach Anspruch 1, wobei
die Anzeige eine längliche Konfiguration aufweist
und sich entlang einer durch den Handgriffabschnitt
definierten Längsachse erstreckt.

9. Chirurgisches Instrument nach Anspruch 1, wobei
die Anzeige konfiguriert ist, um einen Index anzuzei-
gen, der das Verhältnis eines unter Verwendung der
ersten und zweiten Sensoren gemessenen Oberflä-
chendurchblutungsdrucks und eines systemischen
Blutdrucks darstellt.

10. Chirurgisches Instrument nach Anspruch 1, wobei
der erste Sensor ein Dopplerströmungssensor ist,
der konfiguriert ist, um die lokale Durchblutung in
dem Gewebe unter Verwendung von mindestens ei-
nem von Laser-Doppler-Strömungsmessung, Licht-
streuung oder Lichtabsorption zu messen.
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11. Chirurgisches Instrument nach Anspruch 1, weiter
umfassend einen dritten Sensor (42c, 44c), der mit
einem der ersten oder zweiten Klemmbackenele-
mente verbunden ist und konfiguriert ist, um eine
Dicke des zwischen den ersten und zweiten Klemm-
backenelementen gegriffenen Gewebes zu messen.

12. Chirurgisches Instrument nach Anspruch 11, wobei
das erste Klemmbackenelement eine Gewebekon-
taktfläche aufweist, wobei jeder der ersten, zweiten
und dritten Sensoren auf der Gewebekontaktfläche
angeordnet ist.

13. Chirurgisches Instrument nach Anspruch 11, wobei
der dritte Sensor ausgewählt wird aus der Gruppe,
bestehend aus einem Gleitpotentiometer, einem Ro-
tationspotentiometer und einem linearen variablen
Differentialtransformer.

Revendications

1. Instrument chirurgical (10), comprenant :

une partie poignée (12) ;
des premier et second éléments de mors (42,
44) fonctionnellement couplés à la partie poi-
gnée et mobiles l’un par rapport à l’autre en ré-
ponse à un actionnement de la partie poignée ;
un premier capteur (42a, 44a) associé à l’un des
premier ou second éléments de mors et confi-
guré pour mesurer une perfusion locale dans le
tissu saisi entre les premier et second éléments
de mors ;
un deuxième capteur (42b, 44b) associé à l’un
des premier ou second éléments de mors et con-
figuré pour mesurer une pression appliquée au
tissu par les premier et second éléments de
mors, et
un dispositif d’affichage (20) disposé sur la par-
tie poignée et en communication avec les pre-
mier et deuxième capteurs, dans lequel le dis-
positif d’affichage est configuré pour afficher la
perfusion locale mesurée et la pression mesu-
rée appliquée au tissu par les premier et second
éléments de mors,
caractérisé en ce que :
l’instrument chirurgical est préprogrammé pour
serrer le tissu à une pression de serrage prédé-
terminée prédite pour cesser la perfusion à tra-
vers le tissu, et pour réduire la pression de ser-
rage à un taux prédéterminé, et envoyer une
pression détectée au dispositif d’affichage au
moment où la perfusion à travers le tissu redé-
marre.

2. Instrument chirurgical selon la revendication 1, dans
lequel chacun des premier et second éléments de

mors inclut une surface d’entrée en contact avec le
tissu (54, 56), les premier et deuxième capteurs étant
disposés sur la surface d’entrée en contact avec le
tissu de l’un des premier ou second éléments de
mors.

3. Instrument chirurgical selon la revendication 2, com-
prenant en outre :

un troisième capteur configuré pour mesurer la
perfusion locale dans le tissu saisi entre les pre-
mier et second éléments de mors ; et
un quatrième capteur configuré pour mesurer la
pression appliquée au tissu par les premier et
second éléments de mors, dans lequel les pre-
mier et deuxième capteurs sont disposés sur la
surface d’entrée en contact avec le tissu du pre-
mier élément de mors, et les troisième et qua-
trième capteurs sont disposés sur la surface
d’entrée en contact avec le tissu du second élé-
ment de mors.

4. Instrument chirurgical selon la revendication 3, dans
lequel les premier et troisième capteurs se chevau-
chent et les deuxième et quatrième capteurs se che-
vauchent quand les premier et second éléments de
mors sont dans une position rapprochée.

5. Instrument chirurgical selon la revendication 2, dans
lequel la surface d’entrée en contact avec le tissu
d’au moins un des premier ou second éléments de
mors définit une pluralité de dents configurées pour
saisir le tissu de manière atraumatique.

6. Instrument chirurgical selon la revendication 1, dans
lequel les premier et deuxième capteurs sont agen-
cés en un réseau linéaire le long d’un axe longitudinal
défini par le premier élément de mors.

7. Instrument chirurgical selon la revendication 1, dans
lequel le dispositif d’affichage inclut trois sections
d’affichage (20a, 20b, 20c) distinctes disposées en
un réseau linéaire le long d’un axe longitudinal défini
par la partie poignée.

8. Instrument chirurgical selon la revendication 1, dans
lequel le dispositif d’affichage a une configuration
allongée et s’étend le long d’un axe longitudinal dé-
fini par la partie poignée.

9. Instrument chirurgical selon la revendication 1, dans
lequel le dispositif d’affichage est configuré pour af-
ficher un indice représentatif du rapport d’une pres-
sion de perfusion en surface mesurée en utilisant
les premier et deuxième capteurs et d’une pression
sanguine systémique.

10. Instrument chirurgical selon la revendication 1, dans
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lequel le premier capteur est un capteur de débit
Doppler configuré pour mesurer la perfusion locale
dans le tissu en utilisant au moins l’une parmi la dé-
bitmétrie Laser-Doppler, la diffusion de lumière ou
l’absorption de lumière.

11. Instrument chirurgical selon la revendication 1, com-
prenant en outre un troisième capteur (42c, 44c) as-
socié à l’un des premier ou second éléments de mors
et configuré pour mesurer une épaisseur du tissu
saisi entre les premier et second éléments de mors.

12. Instrument chirurgical selon la revendication 11,
dans lequel le premier élément de mors inclut une
surface d’entrée en contact avec le tissu, chacun
des premier, deuxième et troisième capteurs étant
disposé sur la surface d’entrée en contact avec le
tissu.

13. Instrument chirurgical selon la revendication 11,
dans lequel le troisième capteur est sélectionné à
partir du groupe constitué par un potentiomètre à
glissière, un potentiomètre rotatif et un transforma-
teur différentiel variable linéaire.
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