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Description

[0001] The presentinvention generally relates to a mo-
tor drive apparatus and an imaging apparatus for diag-
nosis.

[0002] In particular, the present invention relates to an
imaging apparatus according to the preamble of claim 1,
such as it is for example known from WO98/12967 A1.
[0003] In the past, to diagnose arterioscleosis, to per-
form diagnosis before a surgical operation or confirm a
result after a surgical operation at the time of medical
treatment inside a blood vessel by a highly-functional
catheter such as a balloon catheter, a stent or the like,
there has been utilized an imaging apparatus for diag-
nosis such as an intravascular ultrasound (IVUS) diag-
nostic apparatus, an optical coherenttomography (OCT)
apparatus, an optical frequency domain imaging (OFDI)
apparatus utilizing wavelength sweep, which is an im-
proved type thereof, and the like (hereinafter, in this spec-
ification, the optical coherent tomography (OCT) appa-
ratus and the optical frequency domain imaging (OFDI)
apparatus utilizing wavelength sweep are referred to ge-
nerically as "optical imaging apparatus for diagnosis").
[0004] In the optical imaging apparatus for diagnosis,
an optical probe unit, into which animaging core mounted
with an optical lens and an optical mirror (transmitting
and receiving unit) at the distal end of an optical fiber is
positioned, is inserted inside a blood vessel, a measure-
ment light is emitted into the inside of the blood vessel
from the transmitting and receiving unit at the distal end
while rotating the imaging core and concurrently, a radial
scan inside the blood vessel is carried out by light-receiv-
ing a reflected light from a biological tissue. Then, based
on the interference light generated by making the light-
received reflected light and the reference light interfere,
a cross-sectional image of the blood vessel is visualized.
[0005] Here, for the radial scan of the imaging core,
there is utilized a motor drive apparatus referred to gen-
erally as a scanner & pull-back unit. The scanner & pull-
back unit is constituted by a scanner unit and a pull-back
unit, and the optical probe unitis freely detachably mount-
ed on the scanner unit.

[0006] Then, for the scanner & pull-back unit mounted
with the optical probe, various kinds of settings are car-
ried out in an operating room or the like and thereafter,
the unit is used under the condition of being covered by
a unit cover (sterilization cover) and being moved to the
vicinity of the patient.

[0007] In other words, in the inside of the operating
room or the like, it is assumed for the scanner & pull-back
unit to make the user (doctor, technologist, nurse or the
like) move to a predetermined position if required, back
away from the predetermined position and so on. Con-
sequently, it is desirable for the scanner & pull-back unit
to have a convenient shape to be carried. In particular,
since the carrying of the scanner & pull-back unit is per-
formed in a state of being covered by a unit cover, it is
desirable for the unit to have a shape easily carried even
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in such a state.

[0008] In addition, from the fact that it is necessary to
deal with a plurality of works during a short period inside
the operating room, it is desirable, on an occasion of car-
rying the scanner & pull-back unit, that there are assumed
not only a case in which the user carries out the unit by
both hands but also a case in which the user carries out
the unit by a single hand.

[0009] The above objectives are achieved by animag-
ing apparatus according to claim 1. The dependent
claims relate to advantageous embodiments.

FIG. 1 is a perspective view of an optical imaging
apparatus for diagnosis according to one embodi-
ment disclosed by way of example.

FIG. 2is a perspective view of a scanner & pull-back
unit forming a part of the apparatus shown in FIG. 1.
FIG. 3A is a cross-sectional view of a scanner unit
taken along the section line 3A-3A in FIG. 2.

FIG. 3B illustrates a way of carrying the scanner &
pull-back unit by grasping and holding the scanner
unit.

FIG. 4Ais a cross-sectional view of the pull-back unit
taken along the section line 4A-4A in FIG. 2.

FIG. 4B illustrates a way of carrying the scanner &
pull-back unit by supporting the pull-back unit.

FIG. 5 is a side view of the scanner & pull-back unit.

[0010] The description which follows describes, with
reference to the accompanying drawings, details and as-
pects of embodiments of an optical imaging apparatus,
including a canner & pull-back unit, disclosed as exam-
ples.

[0011] First, there will be explained a brief summary of
the motor drive apparatus, i.e., scanner & pull-back unit,
for use in a first embodiment. The motor drive apparatus
has a shape configured in the manner described so it
exhibits a convenient shape to be carried under an actual
use condition.

[0012] In case of carrying it by a single hand, it is as-
sumed that the user may grasp and hold the side surface
center position of the scanner unit from the upper side
of the unit, and there is employed a configuration in which
a concave portion (and a convex portion) for hooking a
fingertip (of a thumb and/or another finger) is provided
such that the scanner unit does not slip off when being
grasped and held from the upper side thereof. Also, in
order to make it easier to recognize the grasping and
holding position even in a state of being covered by a
unit cover, a configuration is employed in which a convex
portion is provided. Further, in order to avoid a situation
in which the instruction unit arranged on the side surface
of the pull-back unit is pressed accidentally when grasp-
ing and holding the scanner unit from the upper side
thereof, there is employed a configuration in which the
instruction unit is arranged at a deviated position with
respect to the position to be grasped and held. It is pos-
sible, within the instruction unit, to arrange an instruction
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button which does not exert influence on the operation
of the pull-back unit even if pressed.

[0013] In case of carrying it by both hands, it is as-
sumed that the user may support the lower surface of
both the end positions in the forward and backward di-
rection of the pull-back unit from the lower side and so
there is employed a shape by which it is relatively easy
for a fingertip to be slipped into the lower surface of the
pull-back unit even in a state in which the scanner unit
is installed. Also, there is employed a configuration in
which a concave portion hooked by fingertips (thumb and
other finger) is provided such that a situation does not
arise in which it slips off from both hands.

[0014] By employing such a configuration, for the mo-
tor drive apparatus relating to this embodiment disclosed
by way of example, there is created a situation in which
the carrying thereof can be performed relatively easily
by a single hand or by both hands in a state of being
covered by the unit cover. Hereinafter, there will be ex-
plained details of this embodiment.

1. Overall Configuration of Optical Imaging Apparatus for
Diagnosis

[0015] First, there will be explained an optical imaging
apparatus for diagnosis provided with a motor drive ap-
paratus. FIG. 1 illustrates the configuration of the overall
optical imaging apparatus for diagnosis (optical coherent
tomography (OCT) apparatus or optical frequency do-
main imaging (OFDI) apparatus utilizing wavelength
sweep) 100 provided with a motor drive apparatus.
[0016] As shown in FIG. 1, the optical imaging appa-
ratus for diagnosis 100 includes an optical probe unit
(imaging probe) 101, a motor drive apparatus 102 and
an operation control apparatus 103. The motor drive ap-
paratus 102 and the operation control apparatus 103 are
connected by a signal line 104.

[0017] The optical probe unit 101 is installed with an
imaging core provided, at the distal end thereof, with a
transmitting and receiving unit which is directly inserted
into the inside of a body lumen such as a blood vessel
or the like, transmits the transmitted measurement light
continuously toward the biological tissue and concurrent-
ly, receives the reflected light continuously from the bio-
logical tissue, whereupon the state of the biological tissue
is measured by using the imaging core. The optical probe
unit 101 thus functions as an image obtaining probe unit
for obtaining an image of the biological tissue.

[0018] The motor drive apparatus (scanner & pull-back
unit) 102 is configured such that the optical probe unit
101 is freely detachably mounted on the motor drive ap-
paratus 102. A radial operation (operation in axis direc-
tion and operation in rotation direction inside the body
lumen) of the imaging core inserted into the optical probe
unit 101 is performed by driving the built-in motor. The
reflected light is received by the transmitting and receiv-
ing unit and concurrently the obtained reflected light is
transmitted to the operation control apparatus 103
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through the signal wire 104. Details of the shape or con-
figuration of the motor drive apparatus 102 will be de-
scribed below.

[0019] The operation control apparatus 103 is config-
ured to allow the input of various kinds of setting values
when carrying out the measurement, to process data ob-
tained by the measurement and to display them as the
cross-sectional image of the biological tissue.

[0020] The operation control apparatus 103 includes
a main body control unit, whereby interference light data
are generated by making the reflected light obtained by
the measurement and the reference light obtained by
separating the measurement light interfere, and concur-
rently a plurality of cross-sectional images are generated
in the axial direction of the body lumen by processing the
line data generated based on the interference light data.
The operation control apparatus 103 also includes a
printer 111-1 so that the result processed in the main
body control unit 111 is printed. The operation control
apparatus 103 is also provided with a hard disk drive and
a DVD recorder for storing data.

[0021] An operation panel 112 allows a user to input
various kinds of setting values and instructions. An LCD
monitor 113 constitutes an example of a display appara-
tus that displays a plurality of cross-sectional images
generated in the main body control unit 111.

2. Overall Configuration of Motor Drive Apparatus

[0022] ReferringtoFIG. 2, setforth nextis a description
of the overall configuration of the motor drive apparatus
102 according to one embodiment disclosed by way of
example. As shown in FIG. 2, the motor drive apparatus
102 is detachably mounted on the optical probe unit 101
and is provided with a scanner unit 200 for axially rotating
the imaging core inserted into the optical probe unit 101,
and a pull-back unit 210 for making the imaging core
inserted into the optical probe unit 101 operate in the
axial direction inside a body lumen by operating the scan-
ner unit 200 in a straight-ahead manner in the direction
of the arrow 230.

[0023] A motor forms a part of the scanner unit 200.
Such motor carries out rotation operation to rotate the
imaging core at a maximum rotation speed of 9600rpm.
On the other hand, the pull-back unit 210 incorporates a
motor for straight-ahead operation for operating the im-
aging core in the axial direction inside the body lumen
by operating the scanner unit 200 in a straight-ahead
manner. Note that an operation unit 220 is provided on
the side surface (right upper side in the drawing) of the
pull-back unit 210.

[0024] The operation unit 220 includes an instruction
unit 221 for instructing the rotation operation and the
straight-ahead operation of the motor drive apparatus
102, and for instructing various kinds of settings, and
thus, it is possible for the user to instruct the motor drive
apparatus 102 to perform a desirable operation. The op-
eration unit 220 also includes various kinds of lamps or
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lights 222, forming an indicator indicating the inside state
of the motor drive apparatus 102 and thus, in a case in
which an anomaly occurs in the motor drive apparatus
102, itis possible for the user to recognize this anomaly.
[0025] The motor drive apparatus 102 having such op-
erational characteristics includes a mechanism (portable
mechanism for single hand 201), which facilitates carry-
ing the motor drive apparatus 102 by a single hand, on
the center position side surface in the arrow 230 direction
(straight-ahead direction) of the scanner unit 200. That
is, the portable mechanism for single hand 201 is posi-
tioned at a center location relative to the front-back di-
rection represented by the arrow 230. FIG. 2 illustrates
the portable mechanism for single hand 201 arranged on
the right side, but a similar mechanism is arranged on
the opposite side so that a pair of portable mechanisms
for single hand 201 exists on opposite sides of the motor
drive apparatus 102.

[0026] The motor drive apparatus 102 also includes
mechanisms (portable mechanisms for both hands 223,
224) which facilitate carrying the motor drive apparatus
102 by both hands on the side surface of the pull-back
unit 210. Although not shown in FIG. 2, there are further
provided mechanisms which facilitate carrying the motor
drive apparatus 102 by both hands on the bottom surface
of the pull-back unit 210.

3. Details of Portable Mechanism for Single Hand in Mo-
tor Drive Apparatus

[0027] Set forth next, with reference to FIG. 3A is an
explanation of details of the portable mechanism for sin-
gle hand 201. FIG. 3A illustrates in cross-section the
housing of the scanner unit 200. FIG. 3 does notillustrate
the pull-back unit 210.

[0028] AsshowninFIG. 3A, the housing of the scanner
unit 200 includes an upper housing portion 310 and a
lower housing portion 320. A convex portion (outwardly
projecting part) 311 and a convex portion (outwardly pro-
jecting part) 312 are provided on opposite side surfaces
of the upper housing portion 310. A convex portion (out-
wardly projecting part) 321 and a convex portion (out-
wardly projecting part) 322 are also provided on opposite
side surfaces of the lower housing portion 320. The con-
vex portion 311 and the convex portion 321 are formed
so as to be continuous with one another. Similarly, the
convex portion 312 and the convex portion 322 are
formed so as to be continuous with one another.

[0029] Providing the convex portions on the side sur-
face of the housing of the scanner unit 200 makes it pos-
sible to recognize the position at which the motor drive
apparatus 102 should be grasped and held when the
user sees the unit from above, even in a state in which
the scanner unit 200 is covered by the unit cover.
[0030] Areason for employing a configuration in which
the convex portion 311 of the upper housing portion 310
and the convex portion 321 of the lower housing portion
320 are combined (and the convex portion 312 of the
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upper housing 310 and the convex portion 322 of the
lower housing 320 are combined) to form the convex por-
tion (projection) on the side surface of the scanner unit
200 is to suppress bending of the side surface of the
housing of the scanner unit 200 when being grasped and
held by the user so that the carrying becomes easier.
[0031] The side surface of the lower housing 320 is
further provided with a concave portion (recess) 323 and
aconcave portion (recess) 324. Acommon surface forms
the upper end surface of the concave portion (recess)
323 and the lower end surface of the convex portion (out-
wardly projecting part) 321. Thatis, the upper end surface
of the concave portion (recess) 323 and the lower end
surface of the convex portion (outwardly projecting part)
321 are the same surface. Similarly, a common surface
forms the upper end surface of the concave portion (re-
cess) 324 and the lower end surface of the convex portion
(outwardly projecting part) 322 so that the upper end sur-
face of the concave portion 324 and the lower end surface
of the convex portion 322 represent the same surface.
The convex portion 321 together with the underlying re-
cess 323 form a projection or ledge which projects in a
cantilever manneron one of the side surfaces of the scan-
ner unit. Similarly, the convex portion 322 together with
the underlying recess 324 form a projection or ledge
which projects in a cantilever manner on the opposite
side surface of the scanner unit.

[0032] Employing a configurationin which the concave
portion exists in the side surface of the housing of the
scanner unit 200 provides an arrangement in which the
user’s fingertips (thumb and other finger) are hooked on
the end surface of the concave portion (and end surface
of the convex portion) when the scanner unit 200 is
grasped and held from the upper side, whereby the car-
rying thereof becomes easy.

[0033] FIG. 3B illustrates the scanner unit 200 while
grasped and held from the upper side. As shown in FIG.
3B, the tip of the user’s index finger (and any other fin-
ger(s) except the thumb) is inserted into the concave por-
tion (recess) 323 and so the periphery of the first joint of
the user’s finger contacts the upper end surface of the
concave portion 323 and the lower end surface of the
convex portion 321 which is formed integrally with the
upper end surface of the concave portion 323. It thus
becomes possible to avoid a situation in which the motor
drive apparatus 102 slips from the user’s fingertips while
being lifted up in the direction of the arrow 330.

[0034] Similarly, the tip of the user’'s thumb is posi-
tioned in the concave portion 324 so that the first joint of
the user’s finger contacts the upper end surface of the
concave portion 324 and the lower surface of the convex
portion 322 which is formed integrally with the upper end
surface of the concave portion 324. This makes it possi-
ble to avoid a situation in which the motor drive apparatus
102 slips from the fingertips while being lifted up in the
direction of the arrow 330.

[0035] The portable mechanism for single hand 201 is
arranged at the center position in the arrow 230 direction
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ofthe scanner unit 200 such that the portable mechanism
for single hand 201 is at approximately a balanced posi-
tion in the arrow 230 direction of the motor drive appa-
ratus 102 in a state in which the scanner unit 200 has
moved to the advanced end position.

4. Details of Portable Mechanism for Both Hands in Motor
Drive Apparatus

[0036] Set forth next, with reference to FIG. 4A, is a
detailed description of aspects of a portable mechanism
for both hands. FIG. 4A is a cross-section of the housing
of the pull-back unit 210 in FIG. 2. The scanner unit 200
is not shown in FIG. 4A. As shown in FIG. 2, the portable
mechanism for both hands is provided at both end posi-
tions of the pull-back unit 210 in the direction of the arrow
230, but both sides have similar configurations. Thus,
the description which follows will describe the configura-
tion of the distal position, it being understood that the
configuration at the opposite end is the same.

[0037] Asshownin FIG. 4A, a portable mechanism for
both hands 400 is constituted by a first portable mecha-
nism for both hands 223 provided on the side surface of
the pull-back unit 210 (side surface on the side on which
the operation unit220 is arranged) and a second portable
mechanism for both hands 420 provided on the bottom
surface of the pull-back unit 210.

[0038] The first portable mechanism for both hands
223 includes a shelf portion 411 which extends outwardly
(laterally) from the side surface of the pull-back unit 210
and an upstanding side wall portion 412 which surrounds
the periphery of the shelf portion 411. The shelf portion
411 has a predetermined height with respectto (is spaced
from) the bottom surface of the pull-back unit 210. That
is, the bottom surface of the shelf portion 411 is spaced
from the bottom surface of the pull-back unit 210 so that
a space 413 exists on the lower side of the shelf portion
411. Also, the upper end portion (upper surface) of the
side wall portion 412 is higher than the upper surface of
the shelf portion 411 and so a concave portion or re-
cessed portion is formed by the upper surface of the shelf
portion 411 and the encircling upper end portion of the
side wall portion 412.

[0039] Providing the side wall portion 412 with respect
to the shelf portion 411 which extends outwardly from
the side surface of the pull-back unit 210, makes it pos-
sible for the user to hook a thumb when supporting the
pull-back unit 210 from the lower side, whereby the car-
rying of the pull-back unit 210 becomes easier. Also, pro-
viding the space 413 on the lower side of the shelf portion
411 makes it possible to insert the user’s fingertips rela-
tively easily when the user’s fingertips (fingertips of fin-
gers except thumb) are inserted into the bottom surface
of the pull-back unit 210 in order to support the pull-back
unit 210 from the lower side.

[0040] Approximately at the center position in the di-
rection of the arrow 430 (the direction approximately per-
pendicular to the direction of the arrow 230 direction in
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FIG. 2) of the bottom surface of the pull-back unit 210,
there is further arranged a groove portion 421 along the
arrow 230 direction. The groove portion 421 constitutes
the second portable mechanism for both hands 420. Em-
ploying a configuration in which the groove portion 421
is arranged at the center position of the bottom surface
of the pull-back unit 210 makes it possible for the user
to hook the index finger and the like when the pull-back
unit 210 is supported from the lower side, whereby the
carrying thereof becomes easier. The length of the
groove portion 421 in the arrow 230 direction can be con-
figured such that it becomes possible for two to four of
the user’s fingers to be inserted into the groove portion
421.

[0041] FIG. 4B illustrates the pull-back unit 210 sup-
ported from the lower side. As shown in FIG. 4B, by in-
serting the tip of the user’s index finger (any of other
fingers except thumb) toward the direction of the arrow
440 with respect to the space 413 (see (a) of FIG. 4B),
the motor drive apparatus 102 rotates in an arrow 450
direction as a whole (see (b) of FIG. 4B). Thus, it is pos-
sible to insert fingers (fingers except thumb) toward an
arrow 460 direction relatively easily with respect to the
bottom surface of the pull-back unit 210.

[0042] When the user’s fingers are inserted toward the
bottom surface of the pull-back unit 210 and the tips of
the user’s fingers reach the groove portion 421, it is pos-
sible for the user to hook the fingertips on the side surface
of the groove portion 421 by bending the fingertips. On
the other hand, by bending the thumb after inserting the
thumb toward the upper surface of the shelf portion 411,
the periphery of the first joint of the user’s thumb contacts
the side wall portion 412. Thus, there is created a situa-
tion in which the pull-back unit 210 rotates slightly toward
the arrow 470 direction and the pull-back unit 210 is held
stably by fingers other than thumb, which are hooked on
the side surface of the groove portion 421, and the thumb
hooked on the side wall portion 412 (see (c) of FIG. 4B).
[0043] In this state, by lifting up the pull-back unit 210
in the arrow 480 direction, it becomes possible to support
the motor drive apparatus 102 from the lower side by
both hands without the motor drive apparatus 102 slip-
ping off from the fingertips (see (d) of FIG. 4B).

[0044] There are various reasons why the first portable
mechanism for both hands 223 is provided on the side
surface of the pull-back unit 210 and on the side surface
on the side on which the operation unit 220 is arranged.
After operating the operation unit 220, it is possible for
the user to carry the unit directly by inserting his fingertips
along the bottom surface of the pull-back unit 210 without
changing the direction of the motor drive apparatus 102.
Compared with the pull-back unit 210 in which a motor
and the like exist, the operation unit 220 has only buttons
and wirings, whereby the weight thereof is relatively light,
so that it is fairly easy to rotate the unit in the arrow 450
direction.
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5. Configuration of Operation Unit in Motor Drive Appa-
ratus

[0045] Set forth next, with reference to FIG. 5, is a de-
scription of the configuration of the operation unit 220 in
the motor drive apparatus. FIG. 5 shows the motor drive
apparatus 102 seen from the side surface, with the optical
probe unit 101 not yet mounted. In FIG. 5, the scanner
unit 200 lies at the advanced end position in the arrow
230 direction. In the abovementioned position, the port-
able mechanism for single hand 201 is positioned ap-
proximately at a center position in the arrow 230 direction
of the pull-back unit 210.

[0046] On the other hand, in the operation unit 220,
only various kinds of lamps 222 are arranged at the
abovementioned center position and the instruction unit
221 is aligned in the position other than the center posi-
tion. In this manner, in the motor drive apparatus 102
relating to this embodiment disclosed by way of example,
there is employed such a configuration, in a state in which
the scanner unit 200 lies at the advanced end position
and in which it is possible for the motor drive apparatus
102 to be carried, that the instruction unit 221 is not lo-
cated at the position corresponding to the portable mech-
anism for single hand 201.

[0047] Thus, whenthe scanner unit200is grasped and
held from the upper side, it becomes possible to avoid a
situation in which the instruction unit is pressed errone-
ously. Itis possible to provide an instruction button which
does not have any operational problem even if pushed
down erroneously, that is, to provide a button having
nothing to do with the operation of the pull-back unit, cor-
responding to the portable mechanism for single hand
201. For example, it is possible to install an instruction
button (scan button) by which the imaging core is rotated
at a low speed as idling before the pull-back.

[0048] As clear from the explanation above, the motor
drive apparatus 102 according to this embodiment em-
ploys a configuration in which the concave portions or
recesses (and convex portions or projections) forhooking
fingertips (thumb and other fingers) are provided so as
not to be slipped off when supported from the upper side
on the assumption that the user grasps and holds the
center position of the side surface of the scanner unit
from the upper side while being carried by a single hand.
Also, there is employed a configuration in which the con-
vex portions or projections are provided so as to recog-
nize the grasping and holding position relatively easily
even in a state in which the unit is covered by the unit
cover. Furthermore, a configuration is employed in which
the instruction unit is displaced or shifted such that a sit-
uation will not occur in which the instruction unit is
pressed erroneously when the motor drive apparatus 102
is grasped and held from the upper side. In case of being
carried by both hands, there is employed a shape by
which it is relatively easy for the fingertips to slip along
the lower surface fairly easily even in a state in which the
motor drive apparatus is placed so thatthe lower surfaces
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of both the end positions in the forward and backward
directions of the pull-back unit will be supported from the
lower side. Also, the concave portions (or groove por-
tions) for hooking fingertips (thumb and other finger) are
provided such that the unit does not slip off from both the
hands when supported from the lower side.

[0049] According to this result, the carrying becomes
relatively easy under the actual use environment.
[0050] The description above does not describe spe-
cific materials for the portable mechanism for single hand
201 or the portable mechanism for both hands 400. But
possible, for example, to employ a configuration in which
anti-slip rubber is disposed on the upper end surfaces of
the concave portions 323, 324 and the lower end surfaces
of the convex portions 321, 322 of the portable mecha-
nism for single hand 201. Similarly, it is possible to em-
ploy a configuration in which anti-slip rubber is disposed
on the side wall portion 412 and on the groove portion
421 in the portable mechanism for both hands 400.
[0051] The embodiment described above by way of
example refers to an optical imaging apparatus for diag-
nosis as an example. It is also possible to apply the dis-
closure here to an imaging apparatus for diagnosis using
an ultra-sound probe (image obtaining probe unit) which
uses ultra-sound instead of light.

[0052] The detailed description above describes fea-
tures and aspects of an embodiment of an imaging ap-
paratus for diagnosis disclosed byway of example. But
the invention is not limited to the precise embodiments
and variations described. Changes, modifications and
equivalents can be effected by one skilled in the art with-
out departing from the scope of the invention as defined
in the appended claims. It is expressly intended that all
such changes, modifications and equivalents which fall
within the scope of the claims are embraced by the
claims.

Claims

1. Animaging apparatus (100) for diagnosis compris-
ing an imaging probe (101), an operation control ap-
paratus (103) and a motor drive apparatus (102) hav-
ing a transmitting and receiving unit which is config-
ured to carry out continuous signal transmission and
reception, the motor drive apparatus comprising:

a scanner unit (200) configured to axially rotate
the transmitting and receiving unit,

the scanner unit possessing opposite side sur-
faces each extending in a straight-ahead direc-
tion of the scanner unit;

a pull-back unit (210) configured to operate the
scanner unit in a straight-ahead direction in or-
der to axially move the transmitting and receiv-
ing unitin a body lumen, the pull-back unit pos-
sessing a forward end and an oppositely located
rear end in the straight-ahead direction of the
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scanner unit, the pull-back unit also possessing
a bottom surface;

an operation unit (220) comprising an instruction
unit (221) permitting instruction input to control
the scanner unit and the pull-back unit, and an
indicator (222) indicating a state of the motor
drive apparatus (102), the instruction unit (221)
and the indicator (222) being aligned on a side
surface of the pull-back unit (210);

the operation unit (220) being positioned only
on one side surface of the pull-back unit (210);
characterized in that said pull-back unit further
comprises a portable mechanism (400) for both
hands comprising a shelf portion (411) at the
forward end of the pull-back unit (210) on the
side of the pull-back unit (210) on which the op-
eration unit (220) is arranged and a shelf portion
(411) at the rear end of the pull-back unit (210)
on the side of the pull-back unit (210) on which
the operation unit (220) is arranged;

each of the shelf portions (411) possessing an
upper surface and also possessing a bottom sur-
face spaced from the bottom surface of the pull-
back unit (210) so that a space (413) exists on
the lower side of each of the shelf portions (411);
side wall portions (412) surrounding each of the
shelf portions (411), each side wall portion (412)
possessing an upper end portion higher than the
upper surface of the shelf portion (411) so that
a concave portion or recessed portion is formed
by the upper surface of the shelf portion (411)
and the encircling of the side wall portion (412);
and

the bottom surface of the pull-back unit (210) at
the forward end of the pull-back unit (210) in-
cluding a groove (421), and the bottom surface
of the pull-back unit (210) at the rear end of the
pull-back unit (210) including a groove (421),
each groove (421) extending for a predeter-
mined length along the straight-ahead direction
of the scanner unit (200), the grooves (421) be-
ing located at an approximately center position
relative to a direction perpendicular to the
straight-ahead direction, wherein the shelf por-
tion (411) and the grooves (412) are configured
to permita userto grasp one of the shelf portions
together with one of the grooves using fingers
of one hand of the user and to grasp the other
shelf portion together with the other groove us-
ing fingers of the user’s other hand.

The imaging apparatus (100) for diagnosis accord-
ing to Claim 1, wherein the instruction unit (221) is
positioned entirely between the shelf portions (411)
relative to the straight-ahead direction.

The imaging apparatus (100) for diagnosis accord-
ing to Claim 1, wherein the instruction unit (221) com-
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prises a plurality of user operable buttons, and the
indicator comprises a plurality of lamps (222).

The imaging apparatus (100) for diagnosis accord-
ing to Claim 1, configured to generate a plurality of
cross-sectional images in the axis direction of the
body lumen based on a signal transmitted from the
motor drive apparatus.

The imaging apparatus (100) according to any of
claims 1 to 4, wherein the motor drive apparatus
(102) comprises,

an outwardly projecting convex portion (311, 312)
on each of the opposite side surfaces of the scanner
unit (200), each convex portion (311, 312) extending
in the lengthwise direction of the scanner unit (200)
over a predetermined length;

a concave portion (323, 324) on each of the opposite
side surfaces of the scanner unit (200), each con-
cave portion (323, 324) extending in the lengthwise
direction of the scanner unit (200) over a predeter-
mined length; and

each concave portion (323, 324) having an upper
end surface which also constitutes a lower end sur-
face of one of the convex portions (311, 312).

The imaging apparatus (100) according to Claim 5,
wherein the instruction unit (221) comprises instruc-
tion buttons and all of the instruction buttons related
to operation of the pull-back unit (210) are located
at positions not aligned in the lengthwise direction
of the scanner unit (200) with the convex portions in
a state in which the scanner unit (200) is located at
an advanced end position of the scanner unit (200).

The imaging apparatus (100) according to Claim 5,
wherein each of the convex portions (321, 322) is
located in a middle of the scanner unit (200) in the
lengthwise direction of the scanner unit (200).

Patentanspriiche

1.

Abbildungsvorrichtung (100) zur Diagnose, umfas-
send eine Abbildungssonde (101), eine Betriebs-
steuerungsvorrichtung (103) und eine Motoran-
triebsvorrichtung (102) mit einer Sende- und Emp-
fangseinheit, die konfiguriert ist, um eine kontinuier-
liche Signaliibertragung und einen kontinuierlichen
Signalempfang durchzufiihren, wobei die Motoran-
triebsvorrichtung umfasst:

eine Abtasteinheit (200), die konfiguriert ist, um
die Sende- und Empfangseinheit axial zu dre-
hen,

wobei die Abtasteinheit gegeniberliegende Sei-
tenflachen aufweist, die sich jeweils in einer Ge-
radeausrichtung der Abtasteinheit erstrecken;
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eine Riickzugseinheit (210), die konfiguriert ist,
umdie Abtasteinheitin einer Geradeausstellung
zu betreiben, um die Sende- und Empfangsein-
heit axial in einem Korperlumen zu bewegen,
wobei die Rickzugseinheit ein vorderes Ende
und ein entgegengesetzt angeordnetes hinteres
Ende in der Geradeausstellung der Abtastein-
heit aufweist, wobei die Riickzugseinheit auch
eine Bodenflache aufweist;

eine Betriebseinheit (220), die eine Befehlsein-
heit (221) umfasst, welche eine Befehlseingabe
zum Steuern der Abtasteinheit und der Ruck-
zugseinheit ermdglicht, und eine Anzeigeein-
richtung (222), die einen Zustand der Motoran-
triebsvorrichtung (102) anzeigt, wobei die Be-
fehlseinheit (221) und die Anzeigeeinrichtung
(222) auf einer Seitenflache der Riickzugsein-
heit (210) ausgerichtet sind;

wobei die Betriebseinheit (220) nur auf einer
Seitenflache der Riickzugseinheit (210) positi-
oniert ist;

dadurch gekennzeichnet, dass die Riickzug-
seinheit ferner einen tragbaren Mechanismus
(400) fur beide Hande umfasst, der einen Abla-
geabschnitt (411) am vorderen Ende der Riick-
zugseinheit (210) auf der Seite der Riickzugs-
einheit (210), auf der die Betatigungseinheit
(220) angeordnetist, und einen Ablageabschnitt
(411) am hinteren Ende der Rickzugseinheit
(210) auf der Seite der Riickzugseinheit (210)
umfasst, auf der die Betatigungseinheit (220)
angeordnet ist;

wobei jeder der Ablageabschnitte (411) eine
Oberseite aufweist und auch eine Unterseite
aufweist, die von der Unterseite der Riickzugs-
einheit (210) beabstandet ist, sodass ein Raum
(413) auf der Unterseite jedes der Ablageab-
schnitte (411) vorhanden ist;
Seitenwandabschnitte (412), die jeden der Ab-
lageabschnitte (411) umgeben, wobei jeder Sei-
tenwandabschnitt (412) einen oberen En-
dabschnitt aufweist, der hoher als die Oberseite
des Ablageabschnitts (411) ist, sodass ein kon-
kaver Abschnitt oder vertiefter Abschnitt durch
die Oberseite des Ablageabschnitts (411) und
die Umrandung des Seitenwandabschnitts
(412) gebildet wird; und

die Unterseite der Riickzugseinheit (210) an
dem vorderen Ende der Riickzugseinheit (210)
eine Aussparung (421) aufweist, und die Unter-
seite der Riickzugseinheit (210) an dem hinte-
ren Ende der Riickzugseinheit (210) eine Aus-
sparung (421) aufweist, wobei sich jede Aus-
sparung (421) Uber eine vorbestimmte Lange
entlang der Geradeausrichtung der Abtastein-
heit (200) erstreckt, wobei die Aussparungen
(421) in einer annahernd mittigen Position rela-
tiv zu einer Richtung senkrecht zur Geradeaus-
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richtung angeordnet sind, wobei der Ablageab-
schnitt (411) und die Aussparungen (412) kon-
figuriert sind, um es einem Benutzer zu ermég-
lichen, einen der Ablageabschnitte zusammen
mit einer der Aussparungen unter Verwendung
der Finger von einer Hand des Benutzers zu er-
greifen und den anderen Ablageabschnitt zu-
sammen mit der anderen Aussparung unter Ver-
wendung der Finger der anderen Hand des Be-
nutzers zu ergreifen.

Abbildungsvorrichtung (100) zur Diagnose nach An-
spruch 1, wobei die Befehlseinheit (221) vollstandig
zwischen den Ablageabschnitten (411) in Bezug auf
die Geradeausrichtung positioniert ist.

Abbildungsvorrichtung (100) zur Diagnose nach An-
spruch 1, wobei die Befehlseinheit (221) eine Viel-
zahl von benutzerbedienbaren Tasten umfasst und
die Anzeige eine Vielzahl von Lampen (222) um-
fasst.

Abbildungsvorrichtung (100) zur Diagnose nach An-
spruch 1, die konfiguriert ist, um eine Vielzahl von
Querschnittsbildern in der Achsenrichtung des Kor-
perlumens basierend auf einem von der Motoran-
triebsvorrichtung Ubertragenen Signal zu erzeugen.

Abbildungsvorrichtung (100) nach einem der An-
spriiche 1 bis 4, wobei die Motorantriebsvorrichtung
(102) umfasst,

einen nach auRen vorstehenden konvexen Ab-
schnitt (311, 312) auf jeder der gegeniiberliegenden
Seitenflachen der Abtasteinheit (200), wobei sich je-
der konvexe Abschnitt (311, 312) in der Langsrich-
tung der Abtasteinheit (200) Gber eine vorbestimmte
Lange erstreckt;

einen konkaven Abschnitt (323, 324) auf jeder der
gegenuberliegenden Seitenflachen der Abtastein-
heit (200), wobei sich jeder konkave Abschnitt (323,
324) in der Langsrichtung der Abtasteinheit (200)
Uber eine vorbestimmte Lange erstreckt; und

jeder konkave Abschnitt (323, 324) eine obere End-
flache aufweist, die auch eine untere Endflache von
einem der konvexen Abschnitte (311, 312) bildet.

Abbildungsvorrichtung (100) nach Anspruch 5, wo-
bei die Befehlseinheit (221) Befehlstasten umfasst
und alle Befehlstasten, die im Zusammenhang mit
der Bedienung der Riickzugseinheit (210) stehen,
an Positionen angeordnet sind, die nicht in Langs-
richtung der Abtasteinheit (200) mit den konvexen
Abschnitten in einem Zustand ausgerichtet sind, in
dem die Abtasteinheit (200) an einer fortgeschritte-
nen Endposition der Abtasteinheit (200) angeordnet
ist.

Abbildungsvorrichtung (100) nach Anspruch 5, wo-
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beijeder der konvexen Abschnitte (321, 322) in einer
Mitte der Abtasteinheit (200) in der Léngsrichtung
der Abtasteinheit (200) angeordnet ist.

Revendications

Appareil d'imagerie (100) pour diagnostic compre-
nant une sonde d’imagerie (101), un appareil de
commande d’imagerie (103) et un appareil d’entrai-
nement par moteur (102) comportant une unité
d’émission et de réception qui est configurée pour
réaliser une émission et réception de signal conti-
nue, [lappareil dentrainement par moteur
comprenant :

une unité de balayage (200) configurée pour
mettre en rotation axiale 'unité d’émission et ré-
ception, I'unité de balayage ayant des surfaces
latérales opposées qui s’étendent chacune
dans une direction en ligne droite de 'unité de
balayage ;

une unité de retour (210) configurée pour faire
fonctionner I'unité de balayage dans une direc-
tion en ligne droite afin de déplacer axialement
I'unité d’émission et réception dans une lumiére
corporelle, I'unité de retour possédant une ex-
trémité avant et une extrémité arriere située a
I'opposé dans ladirection en ligne droite de 'uni-
té de balayage, I'unité de retour possédant éga-
lement une surface inférieure ;

une unité de fonctionnement (220) comprenant
une unité d’instruction (221) permettant une sai-
sie d’instructions pour commander I'unité de ba-
layage et I'unité de retour, et un indicateur (222)
indiquant un état de I'appareil d’entrainement
par moteur (102), 'unité d’instruction (221) et
lindicateur (222) étant alignés sur une surface
latérale de I'unité de retour (210) ;

I'unité de fonctionnement (220) n’étant position-
née que sur une surface latérale de l'unité de
retour (210) ;

caractérisé en ce que ladite unité de retour
comprend en outre un mécanisme portable
(400) pour les deux mains comprenant une par-
tie de rebord (411) a I'extrémité avant de l'unité
de retour (210) sur le c6té de l'unité de retour
(210) sur lequel est placée l'unité de fonction-
nement (220) et une partie de rebord (411) a
I'extrémité arriére de I'unité de retour (210) sur
le c6té de l'unité de retour (210) sur lequel est
placée 'unité de fonctionnement (220) ;
chacune des parties de rebord (411) possédant
une surface supérieure et possédant également
une surface inférieure distante de la surface in-
férieure de I'unité de retour (210) de sorte qu'un
espace (413) existe surlaface inférieure de cha-
cune des parties de rebord (411) ;
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des parties de paroi latérale (412) entourant
chacune des parties de rebord (411), chaque
partie de paroilatérale (412) possédant une par-
tie d’extrémité supérieure plus haute que la sur-
face supérieure de la partie de rebord (411), de
sorte qu’une partie concave ou une partie en
retrait est formée par la surface supérieure de
la partie de rebord (411) et le cerclage de la par-
tie de paroi latérale (412) ; et

la surface inférieure de I'unité de retour (210) a
I'extrémité avant de I'unité de retour (210) com-
portant une rainure (421), etla surface inférieure
de l'unité de retour (210) a I'extrémité arriére de
I'unité de retour (210) comportant une rainure
(421), chaque rainure (421) s’étendant sur une
longueur prédéterminée le long de la direction
en ligne droite de I'unité de balayage (200), les
rainures (421) étant situées en une position ap-
proximativement centrale par rapport a une di-
rection perpendiculaire a la direction en ligne
droite, la partie de rebord (411) et les rainures
(412) étant configurées pour permettre a un uti-
lisateur de saisir 'une des parties de rebord en
méme temps que l'une des rainures en utilisant
les doigts d’'une main de I'utilisateur et de saisir
I'autre partie de rebord en méme temps que
I'autre rainure en utilisant les doigts de I'autre
main de I'utilisateur.

Appareil d'imagerie (100) pour diagnostic selon la
revendication 1, dans lequel l'unité d’instruction
(221) est positionnée entierement entre les parties
de rebord (411) relativement a la direction en ligne
droite.

Appareil d'imagerie (100) pour diagnostic selon la
revendication 1, dans lequel l'unité d’instruction
(221) comprend une pluralité de boutons actionna-
bles par l'utilisateur, et l'indicateur comprend une
pluralité de lampes (222).

Appareil d'imagerie (100) pour diagnostic selon la
revendication 1, configuré pour générer une pluralité
d’'images en coupe dans la direction axiale de la lu-
miére corporelle en se basant sur un signal transmis
par I'appareil d’entrainement par moteur.

Appareil d'imagerie (100) selon I'une quelconque
des revendications 1 a 4, dans lequel I'appareil d’en-
trainement par moteur (102) comprend :

une partie convexe faisant saillie vers I'extérieur
(311, 312) sur chacune des surfaces latérales
opposées de I'unité de balayage (200), chaque
partie convexe (311, 312) s’étendant dans la di-
rection de la longueur de l'unité de balayage
(200) sur une longueur predéterminée ;

une partie concave (323, 324) sur chacune des
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surfaces latérales opposées de l'unité de ba-
layage (200), chaque partie concave (323, 324)
s’étendant dans la direction de la longueur de
l'unité de balayage (200) sur une longueur
prédéterminée ; et

chaque partie concave (323, 324) ayant une sur-
face d’extrémité supérieure qui constitue aussi
une surface d’extrémité inférieure de I'une des
parties convexes (311, 312).

Appareil d'imagerie (100) selon la revendication 5,
dans lequel I'unité d’instruction (221) comprend des
boutons d’instruction et tous les boutons d’instruc-
tion se rapportant au fonctionnement de l'unité de
retour (210) sont situés en des positions non ali-
gnées dans la direction de la longueur de l'unité de
balayage (200) avec les parties convexes dans un
état dans lequel I'unité de balayage (200) se trouve
en une position d’extrémité avancée de l'unité de
balayage (200).

Appareil d'imagerie (100) selon la revendication 5,
dans lequel chacune des parties convexes (321,
322) se situe au milieu de I'unité de balayage (200)
dans la direction de la longueur de I'unité de balaya-
ge (200).
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