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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to surgical sys-
tems. More specifically, the present disclosure relates to
hand-held surgical systems configured for use with re-
movable disposable loading units and/or single use load-
ing units for clamping, cutting and/or stapling tissue.

2. Background of Related Art

[0002] A number of surgical device manufacturers
have developed product lines with proprietary drive sys-
tems for operating and/or manipulating the surgical de-
vice. In many instances the surgical devices include a
handle assembly, which is reusable, and disposable
loading units and/or single use loading units or the like
that are selectively connected to the handle assembly
prior to use and then disconnected from the handle as-
sembly following use in order to be disposed of or in some
instances sterilized for re-use.
[0003] In intelligent surgical devices, intelligent dispos-
able loading units and/or single use loading units include
an identification element which communicates with a
reader element disposed within an intelligent powered
handle assembly. In this manner, when the intelligent
disposable loading units and/or single use loading units
are connected to the intelligent handle
assembly, the reader element of the intelligent handle
assembly communicates with the identification element
of the intelligent disposable loading units and/or single
use loading units to thereby indicate to the intelligent han-
dle assembly which particular loading unit is attached
thereto. Once the particular loading unit, attached to the
handle assembly is identified, operative parameters for
the powered handle assembly may be set in accordance
with predetermined values.
[0004] EP-A-2044890 discloses a surgical system of
the type recited in the precharacterizing portion of claim
1. It comprises an intelligent surgical device operating
with an intelligent loading unit.
[0005] EP-A-1943956 discloses a surgical instrument
in which the loading unit is provided with a transponder
to communicate with a control unit. EP-A-1943954 dis-
closes a way of programming intelligent surgical devices
after they have been sterilized.
[0006] WO-A-2009143092 discloses an intelligent sur-
gical device. US-A-20020165541 discloses surgical in-
struments in which the loading unit may contain a mem-
ory device for storing and communicating information to
the control system of the instrument, according to the
preamble of claim 1.
[0007] A need exists for a system that is able to detect
particular parameters (e.g., length of a staple cartridge,
indication that a staple cartridge has been fired) of non-

intelligent (i.e., not including an identification member)
disposable loading units and/or single use loading units
when such non-intelligent disposable loading units
and/or single use loading units are connected to intelli-
gent handle assemblies.

SUMMARY

[0008] The present disclosure relates to hand-held sur-
gical systems configured for use with removable dispos-
able loading units and/or single use loading units for
clamping, cutting and/or stapling tissue.
[0009] The present invention provides a surgical sys-
tem for performing a surgical procedure, the surgical sys-
tem comprising: an intelligent surgical device including:
a housing; a power source supported in the housing; at
least one drive motor supported in the housing and being
in electrical communication with the power source; and
control circuitry interfacing with the power source and the
at least one drive motor, wherein the control circuitry in-
cludes a feedback system for monitoring at least one
condition of the surgical device during a use thereof and
for changing an operative parameter of the surgical de-
vice when a change in the at least one monitored condi-
tion occurs; and characterized in that said surgical sys-
tem further comprises a plurality of non-intelligent loading
units, each loading unit not including an identification
member, each loading unit being configured for selective
connection to the housing of the surgical device and be-
ing actuatable by the at least one drive motor, each load-
ing unit having at least a first condition and a second
condition, wherein said second condition of the loading
unit is an end of a firing stroke thereof, each of said plu-
rality of loading units having a different unique length of
firing stroke; wherein, during operation of the surgical
device when connected to one of said loading units, the
at least one drive motor actuates the loading unit from
the first condition to at least the second condition; and
wherein, when the loading unit achieves the second con-
dition, a change in the at least one monitored condition
occurs and an operative parameter of the surgical device
is changed.
[0010] The at least one condition monitored by the
feedback system may be a voltage being delivered to the
at least one drive motor. The feedback system may in-
clude a resistor of a known quantity associated with the
voltage being delivered to the at least one drive motor.
The feedback system may calculate a current level
across the resistor.
[0011] The operative parameter of the surgical device
may be changed when the feedback system determines
a current level across the resistor exceeds a threshold
current level.
[0012] The current level across the resistor may ex-
ceed the threshold current level when the end of the firing
stroke of the loading unit is reached.
[0013] The operative parameter of the surgical device
that is changed when the feedback system determines
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that the current level across the resistor exceeds the
threshold current level may be a voltage that is delivered
to the at least one drive motor.
[0014] The operative parameter of the surgical device
that is changed may be a power delivered to the at least
one motor.
[0015] The surgical system includes a plurality of non-
intelligent loading units, wherein each loading unit in-
cludes a different unique length of a firing. The at least
one condition monitored-by the feedback system may be
a voltage being delivered to the at least one drive motor,
wherein the feedback system may include a resistor of
a known quantity associated with the voltage being de-
livered to the at least one drive motor, and wherein the
feedback system may calculate a current level across
the resistor, and wherein the operative parameter of the
surgical device may be changed when the feedback sys-
tem determines a current level across the resistor ex-
ceeds a threshold current level.
[0016] The current level across the resistor may ex-
ceed the threshold current level when the end of the firing
stroke of any of the plurality of loading units is reached.
The operative parameter of the surgical device that is
changed when the feedback system determines that the
current level across the resistor exceeds the threshold
current level may be a voltage that is delivered to the at
least one drive motor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Embodiments of the present disclosure are de-
scribed herein with reference to the accompanying draw-
ings, wherein:

FIG. 1 is a rear, perspective view of an exemplary
intelligent surgical device and/or handle assembly
supporting an adapter assembly and illustrating an
exemplary loading unit supported on an end of the
adapter assembly;

FIG. 2 is a side, elevational view of the intelligent
surgical device, adapter assembly and loading unit
shown in FIG. 1;

FIG. 3 is a perspective view of the intelligent surgical
device of FIGS. 1 and 2, illustrating the adapter as-
sembly connected thereto and illustrating the loading
unit disconnected from the adapter assembly;

FIG. 4 is a perspective view of the intelligent surgical
device of FIGS. 1-3, illustrating the adapter assembly
disconnected therefrom and illustrating the loading
unit disconnected from the adapter assembly;

FIG. 5 is a schematic of a circuit diagram of a feed-
back system according to an embodiment of the
present disclosure;

FIG. 6 is a chart illustrating a normal operating profile
of current v. time for an intelligent surgical device
operating an intelligent loading unit; and

FIG. 7 is a chart illustrating an operating profile of
current v. time for an intelligent surgical device op-
erating a non-intelligent loading unit.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] Embodiments of the presently disclosed surgi-
cal device are described in detail with reference to the
drawings, in which like reference numerals designate
identical or corresponding elements in each of the sev-
eral views. As used herein the term "distal" refers to that
portion of the surgical device, or component thereof, far-
ther from the user, while the term "proximal" refers to that
portion of the surgical device, or component thereof, clos-
er to the user.
[0019] Referring initially to FIGS. 1-4, a hand-held pow-
ered surgical device in accordance with an embodiment
of the present disclosure is shown and generally desig-
nated 10. Reference may be made to International Ap-
plication No. PCT/US2008/077249, filed September 22,
2008 (Inter. Pub. No. WO 2009/039506) and U.S. Patent
Application Serial No. 12/622,827, filed on November 20,
2009 for a detailed description of the construction and
operation of exemplary surgical devices 10.
[0020] Surgical device 10 includes a housing having
lower portion 12 forming a base, and an intermediate
portion 14, which includes several finger-actuated control
buttons 17 and 18 and rocker device 27. Lower portion
12 is configured to selectively store a power source in
the form of a battery or the like (not shown). Intermediate
portion 14 is configured and adapted to house at least
one drive motor (not shown) that is powered by the power
source. Surgical device 10 further includes control cir-
cuitry (not shown) therein which controls the operation
of surgical device 10 based on input from a user and/or
feedback obtained prior to, during or after operation of
surgical device 10.
[0021] Control buttons 17 and 18 and rocker device 27
are located at a front location of the intermediate portion
14 of surgical device 10. Each one of the control buttons
17, 18, and rocker device 27 includes a respective mag-
net that is moved by the actuation of a user, or operator.
In addition, a circuit board (not shown) disposed within
surgical device 10 includes, for each one of the control
buttons 17, 18 and rocker device 27, respective Hall-
effect switches that are actuated by the movement of the
magnets in the control buttons 17, 18 and rocker device
27. The actuation of the Hall-effect switch causes the
circuit board to provide appropriate signals to a function
selection module and an actuator or input drive compo-
nent to actuate or operate loading unit 20.
[0022] Surgical devices 10 may include at least one
drive motor, at least one power source "PS" (see FIG. 5)
for powering the at least one drive motor, and at least
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one rotatable drive shaft connected to the drive motor.
[0023] In accordance with the present disclosure, sur-
gical device 10 includes a first and a second drive motor,
and a first and a second rotatable drive member or shaft,
respectively connected to the first and second drive mo-
tors. In use, as the first drive motor is activated, the first
drive motor will cause the first drive shaft to selectively
rotate along its axis in either a first or clock-wise direction,
or in a second or counter clock-wise direction. Addition-
ally, as the second drive motor is activated, the second
drive motor will cause the second drive shaft to selectively
rotate along its axis in either a first or clock-wise direction,
or in a second or counter clock-wise direction.
[0024] Surgical device 10 is shown in FIGS. 1-4 inter-
facing with an adapter assembly 100 configured to inter-
connect surgical device 10 with disposable loading units
(DLUs) and/or single use loading units (SULUs) (herein-
after, "loading units"). Reference may be made to U.S.
Provisional Application Serial No. 61/308,045, filed on
February 25, 2010 for a detailed description of the con-
struction and operation of exemplary adapter assemblies
100.
[0025] As seen in FIGS. 1-4, adapter assembly 100 is
configured and adapted to operatively interconnect and
couple any one of a number of loading units to surgical
device 10. For example, adapter assembly 100 is con-
figured and adapted to operatively interconnect and cou-
ple an endo-gastrointestinal anastomosis loading unit 20
including a staple line length of 30mm, 45mm or 60mm.
[0026] Reference may be made to U.S Patent Publi-
cation No. 2009/0145947, filed January 14, 2009, for a
detailed discussion of the construction and operation of
the endo-gastrointestinal anastomosis loading unit 20.
[0027] Loading units 20 include at least one axially
translatable drive member therein that is configured and
adapted to at least one of open and close jaw assemblies
thereof by approximating or separating an anvil assembly
and a cartridge assembly to/away from one another, and
to fire the loading unit to expel staples contained in the
cartridge assembly for formation against the anvil assem-
bly and possibly to actuate a knife blade along the staple
line. Loading units 20 may further include an axially trans-
latable drive member therein that is configured and
adapted to cause an articulation thereof.
[0028] Loading units 20 are non-intelligent in that load-
ing units 20 typically do not include any identification
members, in the form of sensors or the like, which interact
with reader elements disposed in surgical device 10 for
identification thereof and for identification of parameters
(e.g., length of a staple cartridge, indication that a staple
cartridge has been fired) thereof.
[0029] In accordance with the present disclosure, in
order for intelligent surgical device 10 to identify the pa-
rameters of non-intelligent loading units 20, intelligent
surgical device 10 includes, as seen in FIG. 5, a feedback
system incorporated into or associated with the drive cir-
cuit or control circuit "CC" of the first drive motor "M" or
second drive motor "M" of intelligent surgical device 10.

[0030] It is contemplated, in accordance with an em-
bodiment of the present disclosure, the feedback system
incorporates a highly toleranced resistor "R" with an ex-
tremely low resistance, about 0.05 ohms, that is added
to a low side of an H-bridge responsible for driving the
first drive motor or the second drive motor. In operation,
the feedback system measures a voltage "V" across re-
sistor "R." By measuring the voltage "V" drop across re-
sistor "R," the feedback system may calculate an amount
of current "I" flowing through resistor "R" using Ohm’s
Law: 

[0031] In a DC electric motor, such as first drive motor
or second drive motor, current "I" is directly related to the
amount of torque "τ" being developed by using a relation,
e.g., the Torque Constant (Km). Accordingly, the feed-
back system calculates the amount of torque "τ" being
applied to first drive motor or second drive motor accord-
ing to the following equation: 

[0032] By factoring in the reductions in a transmission
of surgical device 10 and of a screw drive of surgical
device 10, the feedback system may determine an
amount of linear force being applied to a firing rod in
loading unit 20. Additionally, the feedback system needs
to determine a linear position of the firing rod of loading
unit 20 in order to ultimately determine if the torque being
applied to first drive motor or second drive motor corre-
sponds to a particular length of a staple cartridge loaded
in loading unit 20. It is contemplated that an optical or
magnetic encoder, a linear variable differential trans-
former (LVDT) or other method may be used to determine
the linear position of the firing rod.
[0033] During a normal operating condition of surgical
device 10, a certain or predetermined force profile is ex-
pected to be seen by the feedback system in the control
circuitry of surgical device 10, e.g., either a current v.
time profile (see FIG. 6) or a current v. distance profile
(not shown). In operation, with the control circuitry mon-
itoring current "I," when the firing rod of surgical device
10 is at a linear position corresponding with an end of a
stroke for a particular staple cartridge length (i.e., 30mm,
45mm or 60mm) and the feedback system of the control
circuitry determines a higher than expected current "I" or
current spike (as seen in FIG. 7), the control circuitry can
reasonably assume that a firing sled of loading unit 20
has reached an end or a stop of the staple cartridge
and/or loading unit 20.
[0034] As seen in FIG. 7, a first current spike "I1" is
illustrated at a location when the firing sled of loading unit
20 has reached an end or a stop of the staple cartridge
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and/or loading unit 20 corresponding to approximately
30mm. As also seen in FIG. 7, a second current spike
"I2" is illustrated at a location when the firing sled of load-
ing unit 20 has reached an end or a stop of the staple
cartridge and/or loading unit 20 corresponding to approx-
imately 45mm.
[0035] Each current spike "I1" or "I2" exceeds a prede-
termined threshold level "IT" for current "I." The prede-
termined threshold level "IT" for current "I" is selected so
that if there is an increase in current "I" during the firing
sequence, at a location prior to 30mm for a 30mm staple
cartridge, prior to 45mm for a 45mm staple cartridge, or
prior to 60mm for a 60mm staple cartridge, that surgical
device 10 will continue to fire until the end or stop of the
staple cartridge and/or loading unit 20 has been
achieved, as described above. Premature increases in
current "I," during the firing of surgical device 10, may be
experienced if the path through the tissue through which
loading unit 20 is acting on includes a segment of denser
tissue, a change in the type of tissue, a prior deployed
fastener or the like.
[0036] Additionally or alternatively, the control circuitry
of surgical device 10 may also monitor a slope of current
v. time (dI/dt) or current v. distance (dI/dx) to determine
if an end of the staple cartridge has been reached. For
example, if the feedback system determines that a rise
in the slope has become excessively large, the control
circuitry can also reasonably assume that a firing sled of
loading unit 20 has reached an end or a stop of the staple
cartridge and/or loading unit 20.
[0037] In accordance with the present disclosure, the
control circuitry of surgical device 10 includes a loading
unit lockout recognition system that functions and/or op-
erates according to the same or similar principles to the
feedback system described above. The loading unit lock-
out recognition system functions to determine whether a
mechanical lockout of a staple cartridge loaded into load-
ing unit 20 has been or has not been activated.
[0038] In use, the first time that a staple cartridge is
loaded into loading unit 20 and the loading unit 20 is
clamped by surgical device 10, surgical device 10 con-
tinues to drive forward slightly further than a clamped
position for loading unit 20. If the loading unit lockout
recognition system measures a sudden spike in current
"I," corresponding to a rapid increase in torque "τ," the
loading unit lockout recognition system of the control cir-
cuitry determines that a hard stop for the mechanical lock-
out of the staple cartridge in the loading unit 20 has been
reached. Surgical device 10 may then relay the informa-
tion to the user and the control circuitry will not allow
surgical device 10 to be fired.
[0039] If the loading unit lockout recognition system
does not measure a sudden spike in current "I," the load-
ing unit lockout recognition system of the control circuitry
concludes that the mechanical lockout of the staple car-
tridge in the loading unit 20 has not been activated. If the
loading unit lockout recognition system concludes that
the mechanical lockout of the staple cartridge in the load-

ing unit 20 has not been activated, the control circuitry
indicated to the surgical device 10 the presence of an
un-fired staple cartridge and operation of surgical device
10 may continue as normal to fire loading unit 20.
[0040] It will be understood that various modifications
within the scope of the accompanying claims may be
made to the embodiments of the presently disclosed
adapter assemblies. Therefore, the above description
should not be construed as limiting, but merely as exem-
plifications of embodiments.

Claims

1. A surgical system for performing a surgical proce-
dure, the surgical system comprising:

an intelligent surgical device (10) including:

a housing (12,14);
a power source (PS) supported in the hous-
ing (12,14);
at least one drive motor (M) supported in
the housing (12, 14) and being in electrical
communication with the power source (PS);
and
control circuitry (CC) interfacing with the
power source and the at least one drive mo-
tor (M), wherein the control circuitry (CC)
includes a feedback system (R) for monitor-
ing at least one condition of the surgical de-
vice during a use thereof and for changing
an operative parameter of the surgical de-
vice when a change in the at least one mon-
itored condition occurs; and

characterized in that said surgical system fur-
ther comprises a plurality of non-intelligent load-
ing units (20), each said loading unit having a
different unique length of firing stroke, each said
loading unit not including an identification mem-
ber, each said loading unit being configured for
selective connection to the housing (12,14) of
the surgical device and being actuatable by the
at least one drive motor (M), each said loading
unit (20) having at least a first condition and a
second condition, wherein the second condition
of each loading unit is the end of the firing stroke
thereof,
wherein, during operation of the surgical device
(10) having one of said loading units connected
thereto, the at least one drive motor (M) actuates
the loading unit (20) from the first condition to at
least the second condition; and
wherein, when the loading unit (20) achieves the
second condition, a change in the at least one
monitored condition, relating to a particular pa-
rameter of said loading unit (20), occurs and an
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operative parameter of the surgical device (10)
is changed.

2. The surgical system according to claim 1, wherein
the at least one condition monitored by the feedback
system (R) is a voltage being delivered to the at least
one drive motor (M).

3. The surgical system according to claim 2, wherein
the feedback system includes a resistor (R) of a
known quantity associated with the voltage being de-
livered to the at least one drive motor (M), and where-
in the feedback system calculates a current level
across the resistor (R).

4. The surgical system according to claim 3, wherein
the operative parameter of the surgical device (10)
is changed when the feedback system determines
a current level across the resistor (R) exceeds a
threshold current level (IT).

5. The surgical system according to claim 4, wherein
the current level across the resistor (R) exceeds the
threshold current level when the end of the firing
stroke of the loading unit (20) is reached.

6. The surgical system according to claim 5, wherein
the operative parameter of the surgical device (10)
that is changed when the feedback system deter-
mines that the current level across the resistor (R)
exceeds the threshold current level is the voltage
that is delivered to the at least one drive motor (M).

7. The surgical system according to any preceding
claim, wherein the operative parameter of the surgi-
cal device (10) that is changed is a power delivered
to the at least one motor (M).

Patentansprüche

1. Chirurgisches System zum Durchführen eines chir-
urgischen Verfahrens, wobei das chirurgische Sys-
tem umfasst:

eine intelligente chirurgische Vorrichtung (10),
umfassend:

ein Gehäuse (12, 14);
eine Energiequelle (PS), die in dem Gehäu-
se (12, 14) gelagert ist;
mindestens einen Antriebsmotor (M), der in
dem Gehäuse (12, 14) gelagert ist und in
elektrischer Verbindung mit der Energie-
quelle (PS) steht; und
eine Steuerschaltungsanordnung (CC), die
mit der Energiequelle und dem mindestens
einen Antriebsmotor (M) verbunden ist, wo-

bei die Steuerschaltungsanordnung (CC)
ein Rückkopplungssystem (R) zur Überwa-
chung mindestens eines Zustands der chi-
rurgischen Vorrichtung während einer Ver-
wendung derselben und zur Änderung ei-
nes Betriebsparameters der chirurgischen
Vorrichtung umfasst, wenn eine Änderung
in dem mindestens einen überwachten Zu-
stand eintritt; und
dadurch gekennzeichnet, dass das chir-
urgische System ferner mehrere nicht-intel-
ligente Ladeeinheiten (20) umfasst, jede
Ladeeinheit eine unterschiedliche einzigar-
tige Länge eines Auslösehubs aufweist, je-
de Ladeeinheit kein Identifizierungsele-
ment aufweist, jede Ladeeinheit zur selek-
tiven Verbindung mit dem Gehäuse (12, 14)
der chirurgischen Vorrichtung konfiguriert
ist und durch den mindestens einen An-
triebsmotor (M) betätigbar ist, jede Ladeein-
heit (20) mindestens einen ersten Zustand
und einen zweiten Zustand aufweist, wobei
der zweite Zustand von jeder Ladeeinheit
das Ende des Auslösehubs davon ist,
wobei, während des Betriebs der chirurgi-
schen Vorrichtung (10), wobei dabei eine
der Ladeeinheiten damit verbunden ist, der
mindestens eine Antriebsmotor (M) die La-
deeinheit (20) aus dem ersten Zustand in
mindestens den zweiten Zustand betätigt;
und
wobei, wenn die Ladeeinheit (20) den zwei-
ten Zustand erreicht, eine Änderung in dem
mindestens einen überwachten Zustand,
der mit einem bestimmten Parameter der
Ladeeinheit (20) in Zusammenhang steht,
eintritt und ein Betriebsparameter der chir-
urgischen Vorrichtung (10) geändert wird.

2. Chirurgisches System gemäß Anspruch 1, wobei der
mindestens eine Zustand, der durch das Rückkopp-
lungssystem (R) überwacht wird, eine Spannung ist,
die an den mindestens einen Antriebsmotor (M) ge-
liefert wird.

3. Chirurgisches System gemäß Anspruch 2, wobei
das Rückkopplungssystem einen Widerstand (R) ei-
ner bekannten Größe umfasst, der mit der an den
mindestens einen Antriebsmotor (M) gelieferten
Spannung assoziiert ist, und wobei das Rückkopp-
lungssystem einen Strompegel an dem Widerstand
(R) berechnet.

4. Chirurgisches System gemäß Anspruch 3, wobei der
Betriebsparameter der chirurgischen Vorrichtung
(10) geändert wird, wenn das Rückkopplungssystem
an dem Widerstand (R) einen Strompegel bestimmt,
der einen Schwellenstrompegel (IT) übersteigt.

9 10 
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5. Chirurgisches System gemäß Anspruch 4, wobei der
Strompegel an dem Widerstand (R) den Schwellen-
strompegel überschreitet, wenn das Ende des Aus-
lösehubs der Ladeeinheit (20) erreicht wird.

6. Chirurgisches System gemäß Anspruch 5, wobei der
Betriebsparameter der chirurgischen Vorrichtung
(10), der geändert wird, wenn das Rückkopplungs-
system feststellt, dass der Strompegel an dem Wi-
derstand (R) den Schwellenstrompegel übersteigt,
eine Spannung ist, die an den mindestens einen An-
triebsmotor (M) geliefert wird.

7. Chirurgisches System gemäß einem der vorherge-
henden Ansprüche, wobei der Betriebsparameter
der chirurgischen Vorrichtung (10), der geändert
wird, eine Energie ist, die an den mindestens einen
Motor (M) geliefert wird.

Revendications

1. Système chirurgical pour effectuer une procédure
chirurgicale, le système chirurgical comprenant :

un dispositif chirurgical intelligent (10)
comprenant :

un boîtier (12, 14) ;
une source d’énergie (PS) supportée dans
le boîtier (12, 14) :

au moins un moteur d’entraînement (M)
supporté dans le boîtier (12, 14) et en
communication électrique avec la sour-
ce d’énergie (PS) ; et
des circuits de commande (CC) faisant
interface avec la source d’énergie et le
au moins un moteur d’entraînement
(M), dans lequel les circuits de com-
mande (CC) comprennent un système
de rétroaction (R) pour surveiller au
moins un état du dispositif chirurgical
au cours de son utilisation et changer
un paramètre opératoire du dispositif
chirurgical lorsqu’un changement du
au moins un état surveillé se produit ; et
caractérisé en ce que ledit système
chirurgical comprend en outre une plu-
ralité d’unités de chargement non intel-
ligents (20), chaque dite unité de char-
gement ayant une longueur unique dif-
férente de temps de détente, chaque
dite unité de chargement ne compre-
nant pas d’élément d’identification,
chaque dite unité de chargement étant
configurée pour une liaison sélective
avec le boîtier (12, 14) du dispositif chi-

rurgical et étant actionnable par le au
moins un moteur d’entraînement (M),
chaque dite unité de chargement (20)
ayant au moins un premier état et un
second état, dans lequel le second état
de chaque unité de chargement est la
fin de son temps de détente,
dans lequel, au cours du fonctionne-
ment du dispositif chirurgical (10)
auquel l’une desdites unités de charge-
ment lui est raccordée, le au moins un
moteur d’entraînement (M) actionne
l’unité de chargement (20) du premier
état au au moins le second état ; et
dans lequel, lorsque l’unité de charge-
ment (20) assume le second état, un
changement du au moins un état sur-
veillé se rapportant à un paramètre par-
ticulier de ladite unité de chargement
se produit et un paramètre opératoire
du dispositif chirurgical (10) est modifié.

2. Système chirurgical selon la revendication 1, dans
lequel le au moins un état surveillé par le système
de rétroaction (R) est une tension délivrée au au
moins un moteur d’entraînement (M).

3. Système chirurgical selon la revendication 2, dans
lequel le système de rétroaction comprend une ré-
sistance (R) d’une valeur connue associée à la ten-
sion délivrée au au moins un moteur d’entraînement
(M) et dans lequel le système de rétroaction calcule
un niveau de courant aux bornes de la résistance (R).

4. Système chirurgical selon la revendication 3, dans
lequel le paramètre opératoire du dispositif chirurgi-
cal (10) est modifié lorsque le système de rétroaction
détermine un niveau de courant aux bornes de la
résistance (R) qui dépasse un niveau de courant de
seuil (IT).

5. Système chirurgical selon la revendication 4, dans
lequel le niveau de courant aux bornes de la résis-
tance (R) dépasse le niveau de courant de seuil lors-
que la fin du temps de détente de l’unité de charge-
ment (20) est atteinte.

6. Système chirurgical selon la revendication 5, dans
lequel le paramètre opératoire du dispositif chirurgi-
cal (10) qui est modifié lorsque le système de ré-
troaction détermine que le niveau de courant aux
bornes de la résistance (R) dépasse le niveau de
courant de seuil est la tension qui est délivrée au au
moins un moteur d’entraînement (M).

7. Système chirurgical selon l’une quelconque des re-
vendications précédentes, dans lequel le paramètre
opératoire du dispositif chirurgical (10) qui est mo-

11 12 



EP 2 377 472 B1

8

5

10

15

20

25

30

35

40

45

50

55

difié est l’énergie délivrée au au moins un moteur
(M).
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