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5 Subject of the Invention

The present invention relates to a device which

allows surgical instruments, such as an endoscope, to
be handled, that is to say positioned and displaced,
during a surgical operation.

10 |
Prior Art

For many years there have been aids taking the
form of mechanical devices capable of carrying surgical
instruments intended for assisting the surgeon during

15 operations.

Improvements have been made to these aids, so
that these devices can be displaced and can, where
appropriate, actuate these surgical instruments,
particularly scopes. -

20 These devices are essentially intended for
keeping the surgeon’s hands free, so that he no longer
has to break off performing an act in order, for
example, to displace the scope or has to entrust the
handling of the latter to an assistant.

25 However, most of the various known devices do
not afford " accuracy in the positioning of the
instrument and stability in holding and/or displacing
it which are sufficient for uses in the medical field,
such as surgical acts.

30 In particular, an endoscope stabilization
device is known, as ©published in the document
US-5184601, which comprises an independent bracket
provided with a multiple-axis robot which makes it
possible to execute rotational movements about vertical

35 axes in order to cover a horizontal plane (XY) parallel
to the patient. This device has the disadvantages of
requiring a combination of a plurality of movements, in
order to displace a scope in the directions and
orientations desired by the surgeon, ahd of obstructing
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however, that this device will not make it p0351ble to
execute a translational movement along the axis of the
instrument, which movement must be made possible so
that a scope can be used.

- The document WO095/16396 describes a device for
the handling of a surgical instrument with the aid of a
plurality of successive arms which execute rotations
about vertical axes, as proposed above, the device
making it possible to obtain an incremental
displacement of the head of the scope as a result of a
complex and detailed calculation of the wvarious
movements of the actuators. However, these movements
are obtained by means of three successive changes of
Cartesian co-ordinates, thus making the display of the
movements relatively complex. In order to provide a
decision-making aid to the handling of the instrument,
a voice control wmay also be proposed. This voice
control does not, however, make it possible to carry
out small rapid and/or high-rate displacements.

The documents EP-A-0293760 and US-A-5 540 649
relate to the same handling device which comprises a
vertical foot experiencing a first wvertical rotational
movement. The second movement is a rotation along an
axis orthogonal to the vertical axis. This makes it
possible to carry out a displacement of the entire
device over the patient himself, thus 1limiting the
surgeon’s range of action.
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proposed aboRECPPRE devfg¥ice which as far as possible allows the
' surgeon’s hands to be kept free.

Another object of the present invention is as
10 far as possible to reduce the obstruction of the
surgeon’s field of action.

Another object of the present invention is to
propose a device which makes it possible to have a
combination of simple movements reproducing the three

15 fundamental movements involved in exploring the £field
of vision.

Another object of the present invention is to
propose a control device which is simple and of very
small overall size, such that it allows other

20 instruments to be handled.

Other objects and advantages will be gathered

from a reading of the following descriptive note.

Main characteristic elements of the present invention

25 The present invention relates to a device for
the handling of a surgical instrument, said device
being composed of a fixed support element associated
with at least:

- a first moveable element articulated on the fixed

30 support element about a first axis essentially

parallel to the plane in which the patient is
arranged, thus generating a first movement;

- a second moveable element articulated on the end
of the first element about a second axis

35 essentially parallel to the plane in which the

patient is arranged, thus generating a second
movement ;

- a deformable third element fastened on one side to
the end of the second moveable element and capable
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10 This means, in general terms, that the first
and second movements take place about essentially
horizontal axes, particularly when the plane in which
the patient is arranged is itself horizontal.
Preferably, the two horizontal axes are parallel to one

15 another, and their projections in the plane of the
patient are orthogonal to the axis of the patient.

Preferably, the first and second moveable
elements take the form of articulated arms, whilst the
deformable element takes the form of a deformable and

20 articulated quadrilateral.

The second articulated moveable element has two
points of articulation, one of which can slide in a
slideway and the other of which can be blocked or free.
According to a particular embodiment, the

25 gripping element is arranged in a slideway integral
with the deformable element.

The support element is fastened to a rail
integral with the operating table with the aid of a
fastening device.

30 According to a first embodiment, this fastening
device comprises at least two boxes which execute a
first movement orthogonal to the patient’s bed and a
longitudinal second movement parallel to the patient’s
bed. A screw makes it possible to carry out the

35 movement of the first box in the second box so as to
obtain the first movement which is orthogonal to the
patient’s bed. The second movement, which is
longitudinal, is carried out with the aid of a third
box which comprises rolling bearings which slide on a



* WD 99/ 25267

Inventlon
t he handl i ng
design and h

- 3 - PCT/ BEQ8/ 00177 oj ect s

The present invention ains to propose a device
Wor 99¥RgR€4dl instruments whiTh is of r BEE{ PHABY 08P
as the small est possible 5 overall size. Anot

of the
f or

l e

her

obj ect of theipaewant. iTh/@ﬂth@eehantgo of tﬁéORi&ﬁ‘ic?e dewi ceamhiieed aatfar as

possi bl e al

obj ect of th
the obstruc
object of th
possible to

th 's hands t : .
BEERC S0 TVEIRE ACTR"AcETs CASPETEd o H 3l (3 Fbg
tBaoe ofimet hbeing suilgmpads beelvdenf abei oplamps and a
%ugkggggteigmggklon Is to propose a devi ce which nmak

nation of sinple noverments reproducing t

Anot her
uce
Anot her
es it
he

t hree 15 5fundanment aRcgordingt s | Kol veanphhexpl or emgodhmentel d theof

Vi si on.
propose a co
size, such
O her obj ect

10

15

20

25

30

35

longitu@ikhe ket Ofs té@kPI@&esht'%&%Wﬂﬂﬂé'éiéoof a
ntrol device_which is S|np e and of_very smal | over

PUKERLIEY  GF | oRFeiemRRL IS0 FoRRs (FOkERS B5ATa i dPEAno
ghand-aadvast ages dpétabengatheledas a slideway, a lower

clamp making it possible by means of a handwheel to
immobilize the assembly as a whole on the said rail.

The fastening device may be reversed by
rotation about a vertical axis and is adjusted by
sliding along the fastening rail integral with the
operating table. |

Moreover, according to a preferred embodiment,
the handling device comprises a control device which
consists of a mini-keyboard with at least six keys for
two or three fingers and the inner part of which is of
triangular shape. This control device is completely
independent and comprises a transmitter which transmits
the commands to the main case, this transmitter taking

the form of a small case of triangular shape.

Description of the Figures

al |

Figure 1 shows a perspective view of the -

operating table, on which the patient will be laid and
to which the handling device according to the present
invention is fastened.

Figures 2 and 3 show a sectional side view of
the device for the handling of surgical instruments
according to the present invention, for two uses in
surgical operations.

Figures 4 and 5 show sectional front views of
the device, as shown in Figures 2 and 3.

Figure 6 shows a sectional side view
corresponding to that of Figure 2, but making it
possible to visualize the wvarious movements of the
handling device.
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Description of several preferred embodiments of the

10 invention
The handling device according to the present
invention is shown in Figure 1 in perspective and is
integral with the bed on which the patient will lie
down.

15 The particular advantage of this handling
device is that it possesses a range of displacement
such that it can be used for two 1large groups of
surgical operations: on the one hand, gynaecological
surgical operations and, on the other hand, abdominal

20 surgical operations. It is sufficient, in order to
change from one area to the other, simply to overturn
the appliance in relation to a vertical plane
perpendicular to the axis along which the patient is
laid. This means that the appliance is, of course,

25 reversible and that it is sufficient to orient it in
the front or rear position in relation to the patient.

Figure 2 more specifically shows the device
arranged so as to make it possible to carry out an
operation of a gynaecological nature. This means

30 essentially that the endoscope will penetrate into the
patient in a position such that it makes it possible to
obtain a display of the area where the surgeon will
have to operate. .

Figure 3 shows the device arranged so as to

35 make it possible to carry out an operation of an
abdominal nature. In this case, the endoscope will
penetrate into the patient in a position such that it
makes it possible to have a display towards the
patient’s head.
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10 handling device comprises at least the following

elements:

- a support (1) (after wvertical and longitudinal
adjustment) will be fastened to a rail (2) integral
with the operating table (3), this fastened support

15 being associated with:

- a first moveable arm (4) articulated on the
fastened support about an essentially horizontal
axis Hl1l perpendicular to the wvertical plane
passing through the longitudinal axis’ POP’ of the

20 patient;

- a second moveable arm (5) articulated on the end
of the first arm about a second essentially
horizontal axis H2, likewise perpendicular to the
same plane POP‘;

25 - a deformable element (6) Ffastened on one side to
the end of the second arm (5) and capable of
executing a rotational movement about an axis C;

-~ a horizontal gripping arm (7) fastened to the
opposite side of the quadrilateral (6);

30 - a device (8) for securing an instrument (92) to the
gripping arm (7);

- actuators which make it possible to execute
rotational movements about the various axes H1l, H2
and C mentioned;

35 - means for controlling and synchronizing these
movements; and '

- a control placed in the palm of the practitioner’s

hand, enabling him to have access to the wvarious
movements by means of a plurality of keys.
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place about an axis which 1is perpendicular to the
operating table and which, more particularly, is
10 wvertical. This thereby makes it possible for the
surgeon’s range of action to be kept £free in a
particularly advantageous way.
The combination of the movements makes it
possible to obtain the three fundamental movements for

15 exploring the field of vision, as are shown in Table 1.

Table 1
Eye movements | Movement imparted to the scope
Guidance |Direction Symbol
(+ direction)
Accommodation | Zoom in/out ¢ (i/0)
(near/far)
Vertical Rotation | up/down p (u/d)
rotation
(up/down)
Horizontal Lateral left/right | (1/x)
rotation
(left/right)
20
The movements produced will therefore
correspond to:
¢ (i/o): displacement along the axis of the scope (SS’)
p (u/d): rotation of the scope in the plane POP’
25 about 0.
A (/) rotation of the scope in the plane S700‘
about 0.
Preferably, the second arm (5), for its part,

takes the form of one of the sides (BB’) of an
30 articulated parallelogram (ABB‘A’), as shown in more
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10 S’ and S is therefore close to p:

- the point of articulation (B) is free, but the
position of (B’) in its slideway is blocked by a
solenoid (52): in this case, the movement of the
parallelogram (6) driven about the axis H1 as a

15 _ result of the rotation of the support (1) induces

a displacement in the gripping arm (7), and.
therefore of S’ and S, which is close to c.
This embodiment makes it possible to ensure the
movements p and ¢ by means of a single servomotor.

20 The gripping arm'(7) is always horizontal. This
makes it ©possible to limit to the maximum the
obstruction caused by the latter in the surgeon’s range
of action. It is connected to the mechanism and to the
patient’s bed on the opposite side to the surgeon.

25 The surgical instrument (9), such as an
endoscope, is connected to the gripping arm (7) by
means of a passive (non-motorized) Jjoint, so as to
reproduce the image which it perceives, and in such a
way that it is always oriented correctly relative to

30 the reference axes of the room, that is to say the
vertical directions must appear vertical on the
monitor. The rotation of the second arm (5) and the
deformation of the articulated parallelogram (6) are
ensured by two servomotors incorporated in the arm (5).

35 The fastening of the scope (9) to the gripping
arm (7) at S’ wmay be ensured by means of a passive

.joint consisting at least of two components articulated
along the axis (j) perpendicular to the axis (d) of the
gripping arm (7) and to SS’.
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Erybhet (8. SR 8ol b e nPS L abfpll
verpdTRBEO80008N7 imaginary observer situated at the
patient’s head and looking parallel to the axis PP’.

The component secured to the gripping arm (7)
at S’ 'is snapped onto this gripping arm (7) so as to be
capable of rotating freely about the axis (d). This
component is designed to be capable of being unsnapped
from the gripping arm (7) simply by action on a small
lever.

Alternatively, this assembly wmay usefully be
produced in one piece from an elastic material.

The control device of the handling device may
consist of a mini-keyboard with six keys for two or
three fingers (little finger and ring finger, plus the
middle finger in the case of the three-finger wversion)
placed in the palm of the practitioner’s hand by means
of a suitable holder surrounding the practitioner’s
hand, characterized in that the inner part (in the palm
of the hand) of triangular shape is inscribed within
the “trapezium” of the hand between the ball of the
thumb and the fold of the four fingers, thus in no way
impeding the movements of the hand.

Preferably, the arm (7) gripping the instrument
(9) can be adjusted in a slideway (71), so as to
arrange S’ and therefore S in such a way that they are
located in the plane POP’. This constitutes the
adjustment of the neutral point of S at the start of
the operation. By virtue of this particular feature,
the handling device can be adapted to one type of
operation or the other: abdominal or gynaecological
(see Figures 1 and 2), simply by rotating the fastening
device through 180°, reversing it and then'adjusting
the gripping arm (7) in its slideway (71).

In general terms, the handling device 1is
fastened to a rail (2), itself integral with the

30 the
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vertical plahe rail (2) of the operating table (3)) and vertically
(or, more generally, perpendicularly to the plane in
10 which the patient is arranged).
This device comprises essentially two boxes
(101 and 102) produced from metal sheets which are
folded and welded to one another and closed, the
purpose of which being to make the fastening of the
"15 device according to the invention more rigid. The first
" box (101) makes it possible to fasten the support (1)
by the clamping of two knurled thumb screws (105). This
box is integral with two nuts (103). A screw (104),
which may be actuated manually or even be motorized,
20 allows the box (101) to move within the second box
(102) when the screw (104) is turned. This makes it
possible to carry out the +vertical movement. The
originality of this device 1is the characteristic
whereby the two boxes (101 and 102) slide with
25 considerable play because they are produced with the
aid of non-machined folded and welded metal sheets.
This play will be cancelled by the entire assembly
being fixed together particularly rigidly as a result
of the clamping of the two knurled thumb screws (105)
30 in the support (1) when the desired vertical position
is reached.
The horizontal movement is carried out with the
aid of the two nuts (109) integral with the box (102).
A screw (110) makes it possible to displace the entire
35 support (1), integral with the two boxes (101 and 102),
parallel to the rail (2) of the operating table as far
as the required position.
A box (106) likewise produced from folded and
welded metal sheets, and which comprises two clamps



" perpendi cular to the axis along which the patient is | ai d. Thi s neans
that the appliance is, of course, 25 reversible and that it is sufficient
to orient |1tWPNn99/25R& front or rear-pd8ition in rel RCBBEIPBLHRL DAL ent .
Figure 2 nore specifically shows the device arranged so as to make it

possible to gafify @dcuded toOBREakAN 0Of2)2 FnaBeolQ@alimatltdlie This

nmeans 30 essentially that .the endoscope w |l penetrate into, the .
patient in alﬁoslaﬁ?f?n Provicdest | tROr?‘;LI@é'@ i tbﬁﬁigs"f%? e {Jolé) borsries
di spl ay of tesaeredwss ethbe Isax g€an2\ |glide baveat elddewate. (112)

Figure 3 sho h i arran o_as _{. e, Lt ILhle,.{o
carry out glsﬁlpi)S%te:rggl i g:(r?]le O%Qs%ﬁﬂl? c&%‘&&%ﬁtﬁ‘ag_ﬁu}:g% lsﬁ%ﬁ%xﬁ: cgls)za, t he
endoscopés wi hhd of pdisethoues | (101t AadpaRentduning gdw t lorgStedingdht it

\r;gkgg / 'Zg Zggsaaebﬁabeme?m_e ari SRAY RMAlL /%2885%10%9?@%%' Sa fESHs
the possibility that, when the screw (108) is
tightened, the rail (2) is clamped between the clamps
(111) and the element (107). Simultaneously, the nuts

10 (109) are locked between the box (106) and the same
element (107), thus cancelling the considerable play of
these non-machined components and thereby making the
entire assembly particularly rigid.

According to a second embodiment shown in more

15 detail in Figures 9, 10 and 11, the rail (2) is used
directly as a slideway by the provision of four
orthogonal rolling bearings (121) in the upper part of
the rail (2). When the lower clamp (122) is released
(in position A, as shown in Figure 10), the lower part

20 of the rail (2) bears directly on a wheel (123)
actuable by means of a geared motor (124). This wheel
(123) allows displacement along the rail (2). When the
lower clamp (122) is blocked by means of the wheel
(125) and its screw (in position B, as shown in more

25 detail in Figure 11), the support assembly (1) will be
completely immobilized, the geared motor (124) and its
wheel (123) being disengaged.



- O her kinds of surgical operations, such as orthopaedlc operatlons are
al so concei vabl e. _ In Figures 1 to 6, the patl ? 'S bodi
arranapd aan@,ﬁﬁ/8§?§7PP', with the palBent's head 5 PAF/BEPRA00LBTRar ds

e point of penetration ie_the__instrunent
[ nt o] ilmmﬁﬂ'ﬂ"ﬂi " III, stomach. Thi eLpmMat gener al KHISQHE‘HE}M@-F
patlent As is apparent fromjthe v ‘9{;@ S,
this 10 handling devi ce conprises at least th St

el enent s: 1.- a supporice( 1) féaf t etheer thaysdligmg | @fgl tadl naiirgical

adj ust ment ) e @.St erfl‘a% z%ld :ﬁn?-) thQEeg.'i:alcomprlseéMéth gd
oper ati ng ta e , ast ene sup ort beli Nng asSSocCl ate .
- a fi%st suméabﬂé) apperciaf edamiitiypst é&aSGn t he fast ened

support about an gsseftdal hﬁbv’éab!léonéﬁément (4) @i‘tﬁcﬂa@éﬁp%ﬂi ggkar to

the vertical plane, assin h the lo d| nal, axi §._POP" of
the 20 pat i e%tl,xed sup %F%ecgi"ng é[‘tjy'l e &r TTE? ar t3 at ZHl n the
end of thkeskntitlaympmheullel seoomthee Sskanhé aI(Ing ) in which

hori zontal axis H%h I | k per pendi _cul

1en% 138 arrangecfjlr t&) éapable of executing a
10 flrst movement ;

- a second moveable element (5) articulated on the
end of the first moveable element (4) about a
gsecond axis (H2) essentially parallel to the plane
(PP’) in which the patient is arranged and capable

15 of executing a second movement;

- a deformable element (6) fastened on one side to
the end of the second moveable element (5) and
capable of executing a third rotational movement
about a third axis (C);

20 - a gripping element (7) fastened to the deformable
| element (6) on the opposite side to that of the
second element;

- a device (8) for securing a surgical instrument
(9) to the gripping element (7); and

25 - action means (10 and 11) making it possible to
execute rotational movements about the various
axes (H1, H2 and C).
2. Device according to Claim 1, characterized in
that the first (4) and second (5) moveable elements
30 take the form of articulated arms, whilst the
deformable element (6) takes the form of a deformable
and articulated quadrilateral.
3. Device according to Claim 2 ,characterized in
that the second moveable element (5) has a point of
35 articulation which can slide in a slideway (51)
integral with the deformable element (6), whilst the
other point of articulation can be either blocked or
free.
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* same pl-ane POP'; 25 - a deformabl e el enment (6) fastened on one side to-

the end of the second arm (5) and capabl e of executing a
rotational nBQeRBrAR5363ut an axis C, - l4-- a horizonP@T/B%9$g%¢hb7 arm
(7) fastened to the opposite side of the quadrilateral (6); 30 -

«(ﬁtﬁievi ce (8)4f.0£ sscuéirm&ﬁar%détsﬁdu@n{to( 9én§fpgfn|ée ?f the p?é&:@@iﬂ@ arm
; - ct uat or ich, e | ossible, tq execute

rot ati onal nﬁi@ﬁ@ﬁfséﬁiﬁﬂFQﬁﬁiégaﬂ%ﬁwtgigsﬁaf,3§3pplng elemgnt (7)

menti oned; 3%s -arramged for acoalidéwapg (bl sybehrahi zwigh ttese
nmovenents; afde...-518 §90LEAL Q%gced in the palmof the practitioner's
hand, enabling ﬁlﬁ]?o have access 'to the various novenment s by neans
of a pluraliby of kePsvice accordiagy 9gp25psy one of the -pgeceding

PCT/ BE98/ 001Ziaims, characterized in that the support element (1)
is fastened to a rail (2), integral with the operating
table (3), with the aid of a fastening device (100).

6. Device according to Claim 5, characterized in
10 that the fastening device (100) comprises two boxes
(101 and 102) executing two movements, a movement
orthogonal to the plane (PP’) in which the patient is
arranged and the movement parallel to the plane (PP’)
of the patient, the orthogonal movement being carried
15 out with the aid of a screw (104) allowing the first
box (101) to be introduced into the second box (102),
the longitudinal movement being carried out with the
aid of a third box (106) which comprises rolling
bearings (113) sliding on a slideway (112), the
20 fastening of the device being carried out when one or
more screws (108) are tightened, at the same time with
the rail (2) being clamped between the clamps (111) and
a suitable element (107).
7. Device according to Claim 5 or 6, characterized
25 in that the longitudinal movement is carried out with
the aid of a plurality of, preferably four rolling
bearings (121) using the rail (2) as a slideway, a
lower clamp (122) making it possible by means of a
wheel (125) to immobilize the assembly as a whole on
30 the said rail (2).
8. Device according to any one of the preceding
claims 5 to 7, characterized in that the fastening
device (100) is reversed as a result of rotation about
a vertical axis and is adjusted by sliding along the
35 fastening rail (26a) integral with the operating table

(26) .
9. Device according to any one of the preceding
claims, characterized in that the means (8) for

securing the surgical instrument (9) to the gripping

THIS SHEET HAS BEEN " This Sheet Has Been Replaced
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' The handl I ng device thus makes it possible to di spl ace an [ nstrurrent
(9) by means_of m)verrents about two_axes of rot ation ? I)%
parallel to ¥Re99/2538/dther and to thé patient's bed, Bhd 5%85 081¥Kird 5
axis of rotation (C). . It can be seen that, according to the
present iedemeniton(7)t orisrsgts rof agi paakivevgrantt ddeiscnot fomkets

pl ace about XIS pet p I pe e and
whi ch, nore %rrﬁél cufl #EQSéé %E ?%%’aﬁ% ﬁgn@o{lﬁntg QE‘EB_EQlEE‘Bh
possible forlonge tWO W@eﬁﬁﬂ-”?efldhg@lér:a(ﬂn orhe oope Ibé‘md:f re@ thea

particul arly ;adwarda0eRss sWayical mstrumen@ewpn‘ahaat o Q{etBEhBEVGWEnt S
makes it possSi bI e to obtajn t ree_fundanent al m)Y‘(la{rent { én
I 1

expl ori ng®t h&3a| dt¥f BASsi RIS af rE Showr$th FaEMent,
Eye novenent shiVewerrl sufiedidsdd imsthifneitoiss fastened in a pos1eubdance

gLLgﬁ;gggtiOS W%O5§Ft the Wﬁﬁhlcallty ng%ﬁence of the 1magé ﬁCtlon)
vertical plane is ensured
10. Device according to any one of the preceding

10 claims, characterized in that it comprises a control
device (50) which consists of a mini-keyboard (51) with
at least six keys (52) for two or three fingers and the
inner part of which is of triangular shape.

11. Device according to Claim 10, characterized in

15 that the control device is completely independent and
comprises a transmitter which transmits the commands to
the main case, this transmitter taking the form of a
small case of triangular shape.

12, Use of the device for the handling of a

20 surgical instrument according to any one of the
preceding claims for operations of a gynaecological,
abdominal or else orthopaedic nature.
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(near/f.ar) Verti cal Rotation up/down p (u/d) rotation

(up/ down) - wo99as6zontal . Lateral left/right [err] (I/pgrmESsigopizati on
(left/right) 20 ' The nmovenent s produced  will
.therefore correspond to: [err] (i/0): displacenment along the axis
of the scope (SS') [err] (u/d): 1/Ilotation of the scope in the plane
POP* 25 about O. [err] (1/r): rotation of the scope in the pl ane
~S 00 about O. Preferably, the second arm (5), for its

part, t akes the form of one

N~ t\\e sides (BB') of an 30 articul ated
paral | elogram (ABB A'),Q-as$sho [
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Figure 6.  TREOPMS367 of art.iculation (B ) can
"~ the position relative to the arm (5)
therefore vary. 5

(51) integral with the arm (5);
.and the | ength of t he arn1(BB')2qu
Il lustrative situations may ari'se: -
bl ocked; the arns and elenents (5
“driven about the axis HL as a result of th
support (1), and the novenent of 10

- the point of articulation (B) zid fre
(B') inits slideway is bl ocked by a

t he novenent of the par gr an
a 15 result of the rotatign of tjhe g
di spl acenent in the gripping afm(7), fland
which is close to [err]. hi s

nmovenments [err] \and [err] b

The gripping arm (7NJs al

ensure the
20

)

~ T

PCT/ BE98/ 00177

way
QT g)

detail in
sl i de "al ongraT/BEDSieVEY

Two

t he point of articulation (B)

, 6 and 7) are therefore sinply
e rotation of the

S and Sis therefore close to p:
but the posi tion of
solenoid (52): in this case,
) driven about the axis H as
port (1) induces a
therefore of S and S,
bodi ment. makes it possible to
means of a single servonotor.
hbrizontal. This

i's

H1

10

U
m
e




makes it possible to limt to the maxi numthe

| atter in- tWOBEEHEon' s range

mechani sm and to t he

. 25 The surgi cal instrtnmwg/l 9), such as an

obstruction caused by the

of action. It is connect edPCTYBEDS200177

connected to the gripping arm(7) by

joint, so as to

"way that it is always oriented correctly relative to 30
of the room that is to say the

rtical directions

vertical on the monitore The ro
deformation of the articul at al lef pgram (6) are
servonot ors incorporated inshe m ( 35 The
scope (9) to the gripping arn (7) S may be ensured by neans
passive . joint consistijng at |feast two conponents articul ated
along the axis (j) perpendicular ffot axis (d) of -the
(7) and to SS'.
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patient’s bed on the opposite side to the surgeon.

endoscope, is
means of a passive (non-notorized)

reproduce the inage which it perceives, and in s

uch a

the reference axes
must appear

{ion of the second arm (5) and the

ensured by two

fastening o

gri ppi ng

f t he
pf a

arm




WO 99/ 25267 - 10 - PCT/ BE98/ 00177 The

conponent . hwiodoreg2d7he scope is fastened to the latter i npEyBEsidoi7@N
such that -the verticality ‘reference of the image is in the vertical

. pl ane passi ng through (j). The inmage of the scope will thus appear 5
vertical to an imagi nary observer s?fhgted at the patient's head and
| ooking parallel to the axis PP . The conponent secured to the
“gripping arm (7) at S is snapped onto thijs grigping arm(7) so as to
be - capable of rotating freely abouLiEhe 34k (d). This 10 conponent
i's designed to be capable of befng unsnd@ped{[} fgomthe gripping arm(7)
sinply by action on a small " Never. =ieEy ﬂnaﬁfvatively, this
assenbly may usefgullybe prodyced i n one=gfece ffAp an el astic

materi al . gz;;;;:iggé:?w£?§§§§§§§§§§§E§§§§§§é‘-ru&ﬁ”g devi ce may
consi st of a m njj-Kkdypbard with six keys for 1Ao (o] three fingers
(little finger ampd rijng fijnger, plus the ddjAa .finger in the case of

the three-finger vé?5|oﬁz) pl aced in the~ag //j the practitioner's hand
% e r ac
¢ :

by neans 20 of Ja =tad hol der surroundi ng BV Ft()oner' s hand,
characterized in thgt the {iprfer part (in the %7 n'<
e

S

,(
C

b

10

FIG. 4 yd ~N




of the hand) of triangular shape is inscribed within the "trapeziunt of

t he hand beW@R¥R5e4Te bal | -of the thunb and the fold of ther/Bres00177
fingers, thus in no way 25 ‘i npeding the novenents of the hand.

. Preferably, the arm (7) gripping the jnstrunent (9) can be adjusted in
a slideway (71), so as to arran&ngl and therefore S in such a way that
they are | ocated in the plane POP'. This constitutes the 30 adjustnent

of the neutral point of S at the start of t he operation. By, virtue of
this particular feature, t he handling device can be .dapted to one type

of operation or the other: abdom nal or gynaecol ogi cal see Figures

1 and 2), sinply by rotating the fastening 35 ‘géirce (PrEQ ‘gh 1BO[err],

reversing it and then adjusting the grippin rm (R) ip itgyslideyay

(71). In general termns, the handllng devi a dto

arail (2), itself |ntegral with the - 11
CIL RIS

PP’

10 T N
1.4

FIG.5



operating table (3), with the aid of a fastening device (100)

Accordi ng-t W@992R26t enbodi nent, a device (100) for fast eor/Byot/g77
handl i ng device to the operating 5 table is shown in Figures 7 and 8. This
. device (100) thus makes it possible accurately to adjust the

position of the support (1) longitudi®édlly (parallel to the rail (2) of
the operating table (3)) and vertically (or, nore generally,
-perpendicularly to the plane in 10 which the patient is arranged).

Thi s device conprises essentially two boxés (101 and 102) produced from
netal sheets which are f ol and we 0 one anot her and cl osed, the
pur pose of which being to make f ast erfi pg of 15 device accordisg to
the invention nore rigid. The fir 101) makes At possilghe A0
fasten the support (1) by “Thp~ i ng/ of Twa_knur t hunb”sixfews
(105). This box is integral with/tw nuts (103 sCRew, 1),

whi ch may be actuated manual |y or en be [notorizedy/ R0 al€k he box
(101) to nove within the second bgx 102) whe h@ S 104) is
turned. This makes it possibl @ to carfy out tHe/ve@ Zovere§f . The
originality of this device is th charaft risti \\
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. { 7, |
la 6
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whereby the two boxes (101 and 102) slide with 25 considerable play

because t heWa9&5#7oduced -wi th the ai d of non-nachined fetTiBEISH0L77
wel ded netal sheets. " This play will be cancelled by the entire assenbly
. being fixed together particularly rigi dl); as a result of the clanping
of the two knurled thunb sgrews (105) 30 /Lh the support (1)m when t he
desired vertical position I S reached. The horiezent al «
“novenent is carried out_with_the aid of the two nuts (109)]integ
with the box (102%5 = -~ 7 §TTew-(CI10)- ~akes it possible t i sfpl ace
entire 3z aupport y(1), Trgegrar: W(”tﬁ *'["T:r.e‘tbwo boxes (101 andii02),
par al | el fo the rail (2) off the operal‘nota AT hui fed.
PoSi ti ON.j fe=n Abox(106) i ke s mfiatieledi and
wel ded nfETtgg:'_jsheets, and whi-eh—eerpr 3% e i—j 99/ |52p7
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(111) secured to the rail (2) of the operating table, I's al so provided.

Rol'l i ng beaWhPERH13) | i kew se fastened to the box (102pCwiBEss00Ty a
slideway (112) supporting the assenbly consisting of the support (1) 5
and of the boxes (101 and 102) during the | ongitudjnal di spl acenent .

The originality of this device afford8/11 the poksibility that, when
the screw (108) is { tightened, the rail (2)jis clanped between the
“cl anps (111) and the qlenent (107) . Sinul tanejously, the nuts 10 (109)
are | ocked betueﬁnffhewbe% -F108)y-and the sane el enent (107), thus
cancel | i.ng thé‘%bnﬁrdefabHe -phay.. hﬁxfrvmrhese non-!machi ned conponents and
therebyfdaklng tﬁe entlire asseftly parhfbularly rigid.

Accordlmq toja second enb dlnent shown in norie 15 detail in Figures 9, 10
and 11,y tthe rall (2) sed™ dlrectly ag a sl deway by the provision
of four | Drthogqnal roII|ng bearlngs (121‘ +REER pper part of t he
rail (2L+—Mhen-the,Iomer_qLanp (1227 T8 relec§e = ( M position A as
shown iniFigure 10), the ljoner part 20 ;of ! tihe (2) bears directly
on a mheel- (123) adt uabl e by neams of a tor (124). This
wheel (123) al1om5 dldplacenent al ong the r )i} When the | ower
cl anp (122) i s bl dcked by means ot t he MheeJ )ijjand its screw (in
p03|t|cnfo!as shfwn in nére ; ;ri& = //,104
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25 detail in Figure 11), the support assenbly (1) will be conpl etely

i mobi | i zedWANES¥dared notor (124) and its wheel (123) pEs/BEPS/00177
di sengaged. 13
CLAI M5 ' 1. Device for th/e handl i ng of a surgical

9/11
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i nstrupent, conprising a fixed support (1), a first noveable
el ement (4)Wo9ks2s? to said fixed support (1), a second npge@kyspogienent
(5) articulated on one of the ends of the first noveable elenent (4) and a

.device for gripping (8) of a surgical instrunent (9), characterised in
that: - the first noveable el enent (4)/1ls articul ated on the fixed
support (1) about a first axis (Hi) essentially parallel to the plane in

“which the patient is arranged (PP') and capabl e of executing a first
novenent; - the second noveable elenent (5) is articulated on the end of

the first noveable el enent (@) about a second axis (H2) essentially
parallel to the plane in whi€h the patient is arranged (PP') and capabl e
of executing a second noverRent; and in that it further conprises: - a
def ormabl e el enent (6)-Lastf@hed on one siffe to the end of the second

novabl e el,enent () <%c cdpabl e of exectting a third rotational novenent
about a tflird ax?ﬁ 1) 1 B greappi rent (7) f.astened on the opposite
side to that of tHetsdcqndi el epent lto thg deforngfl e el ement (6) and to
which a de}f/ Ty f on gris sfened; and .
\J ' )
o
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- ‘actiph nmeans (10 and 11) maeking it possible to execute
novenent s -ab¥@®923367 vari ous axes (Hl, H2 and '
14 '

rotati onal
C . PCT/BE98/00177
2. Device accordi ng to claim 1,
characterized in that the first (4) and the second (5) noveable el enents
take the formof articulated arms, whi{}t

the deformabl e el enment (6) takes
the formof a deformable and articul ated quadil ateral. 3.
Devi ce accordi ng to claim 2, characterized in that the second
noveabl e el enment (5) has a point of articulation which can slide in a
slideway (51) integral with the deformable elenent (6), whilst the other
point of articulation can be either blocked or free. 4,
Devi ce according to any one of the

123

e
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" 122
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’ "\) <3 N
precedi ng clains, characterized in that the gripping elenent (7) i s D Vel 25 T
arranged in a slideway (71) integral with the deformable elenent (6).
5. Device according to any one of the preceding clains, charaféﬁgkzed
in that the support elenent (1) is fastened to a rail (2), integral H
the operating table (3), with the aid of a fastening device (100).
6. Device accordi ng to. claim 1%, characterized in that the
fast eni ng devi ce (100) conpri ses two boxes (101 and 102) executing two
novenents, a novenent orthogonal to the plane in wii

arranged (PP') and mm’mnﬂumn lel to the pl agﬁpg{(}ﬁM&&T;ﬂiEEén

t he orthogonal nove out with th . ew
allowing the first box 10 ¥) *to* be introduced mtg ﬂtmec
(102), the |longitudinal novenent being carried o ¥

box (106) which conprises rolling bearings (113) sji

(112), the-fastening of the device being carried oht when one or m)r
screws (108) are tightened, at the sanme tinme wth theea-—t2y"Der ng
cl anped between the clanps (111) and aCEAIMEbl e el enent (107).

7. Device according Itg (;'alr ?Ibggl%e Ofor Ot K 1A 1 hEe ok é—haguz.lglcal_

| ongi t udi nal novenent
instrument, comprising a fixed support (1), a first

moveable element (4) linked to said fixed support (1), a
second moveable element (5) articulated on one of the ends
of the first moveable element (4) and a device for gripping
(8) of a surgical instrument (9), - characterised in that:

- the first moveable element (4) is articulated on the
fixed support (1) about a first axis (H1) essentially
parallel to the plane in which the patient is arranged -
(PP’) and capable of executing a first movement;

- the second moveable element (5) is articulated on the
end of the first moveable element (4) about a second
axis (H2) essentially parallel to the plane in which the
patient is arranged (PP’) and capable of executing a
second movement;

and in that it further comprises:

- a deformable element (6) fastened on one side to the end
of the second movable element (5) and capable of
executing a third rotational movement about a third axis
(C); _

- a gripping element (7) fastened on the opposite side to
that of the second element to the deformable element (6)
and to which a device.for gripping (8) is fastened; and

- action means (10 and 11) making it possible to execute
rotational movements about the various axes (HL, H2 and

c).
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the deformable element (6) takes the form of a deformable

and articulated quadilateral.

3. Device according to claim 2,
characterized in that the second moveable element (5) has a
point of articulation which can slide in a slideway (51)
integral with the deformable element (6), whilst the other
point of articulation can be either blocked or free.

4. Device according to any one of the
preceding claims, characterized in that the gripping
element (7) is arranged in a slideway (71) integral with
the deformable element (6).

5. Device according to any one of _the
preceding claims, characterized in that the support element
(1) is fastened to a rail (2), integral with the operating
table (3), with the aid of a fastening device (100).

6. Device according to claim 5,
characterized in that the fastening device (100) comprises
two boxes (101 and 102) executing two movements, a movement
orthogonal to the plane in which the patient is arranged
(PP’) and the movement parallel to the plane of the patient
PP’, the orthogonal movement being carried out with the aid
of a screw (104) allowing the first box (101) to be
introduced into the second box (102), the longitudinal
movement being carried out with the aid of é third box
(106) which comprises rolling bearings (113) sliding on a
slideway (112), the fastening of the device being carried
out when one or more screws (108) are tightened, at the
same time with the rail (2) being clémped between the
clamps (111) and a suitable element (107).

7. Device according to claim 5 or 6,

characterized in that the longitudinal movement is carried
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two axes perpendicular, on the one hand, to the axis of—the
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8. Device according to any one of the
preceding claims 5 to 7, characterized in that the
fastening device (100) is reversed as a result of rotation
about a vertical axis and is adjusted by sliding along the
fastening rail (26a) integral with the operating table
(26) .

9. Device according to any one of the
preceding claims, characterized in that the means for
securing (8) the surgical instrument (9) to the gripping
element (7) consists of a passive joint which, for its
part, comprises at least two components articulated along
two axes perpendicular, on the one hand, to the axis of the
surgical instrument (9) and, on the other hand, to the axis
of the first element (4), and in which the surgical
instrument is fastened in a position such that the
verticality reference of the image in the vertical plane is
ensured.

10. Device according to any one of the
preceding claims, characterized in that it comprises a
control device (50) which consists of a mini-keyboard (51)
with at least six keys (52) for two or three fingers and
the inner part of which is of triéﬁgular shape.
| 11. Device according to claim 10,
charactexrized in that the control device is completely
independent and comprises a transmitter which transmits the
commands to the main case, this transmitter taking the form

of a small case of triangular shape.




