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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a tissue imag-
ing system according to the preamble of claim 1. More
particularly, the present invention relates to a tissue im-
aging system in which oxygen saturation of body tissue
in a body cavity is monitored with high stability even upon
incidental shift of a field of view of an imaging instrument
for imaging of by body tissue.

2. Description Related to the Prior Art

[0002] JP-A 2000-139947 discloses percutaneous
treatment (laparoscopic surgery) of a patient’ s body by
use of a laparoscope. In the percutaneous treatment, two
or three holes are formed in skin outside an abdominal
cavity. The laparoscope and a medical instrument for op-
eration are inserted in the holes into the abdominal cavity.
The abdominal cavity is insufflated with gas, such as car-
bon dioxide gas. A doctor or operator observes an image
in the abdominal cavity by use of a monitor display panel,
and carries out the percutaneous treatment by use of the
medical instrument. The percutaneous treatment is char-
acterized in that the view of field of imaging in the lapar-
oscope is limited considerably, so that the doctor or op-
erator must have a high technical skill. There is an ad-
vantage in the percutaneous treatment in that physical
stress to the patient is very low, because it is unnecessary
to incise the abdominal cavity surgically.
[0003] A low oxygen environment is likely to occur with
blood vessels in the abdominal cavity because carbon
dioxide gas is used in the percutaneous treatment for
insufflating the abdominal cavity. In case of the low oxy-
gen environment, the percutaneous treatment is inter-
rupted to start surgical operation. It is necessary in the
percutaneous treatment to monitor an oxygen saturation
in blood of the blood vessels.
[0004] Various methods of monitoring the oxygen sat-
uration are known. In a first one of the methods, a meas-
urement probe is held manually with fingers of a doctor
or operator, and measures the oxygen saturation percu-
taneously. A second one of the methods is disclosed in
a relevant website, http://www.spectros.com/products/t-
stat-ischemia-detection/ab out-t-stat/system-over-
view.html (found on 12 November 2010) in which a non-
contact measurement probe is advanced through an in-
strument channel in the laparoscope, and measures the
oxygen saturation of the blood vessels in a non-contact
manner. The non-contact measurement probe applies
measuring light of a predetermined wavelength to the
blood vessels, and receives the light reflected by the
blood vessels by use of a CCD image sensor or the like.
The image sensor generates an image signal according
to which the oxygen saturation of the blood vessels is

determined.
[0005] Specifically in an artery bypass operation in the
percutaneous treatment, it is possible in the non-contact
measurement probe of the above-indicated relevant
website to monitor changes in the oxygen saturation with
time of the blood vessels important surgically (for exam-
ple, aorta and coronary artery), for the purpose of safety
in the percutaneous treatment. However, the above-in-
dicated relevant website discloses measurement in a
protruding state of the non-contact measurement probe
from a tip of the laparoscope. Should motion occur with
the tip of the laparoscope incidentally or in the course of
the treatment, there occurs a shift in the position of the
non-contact measurement probe. Measuring light from
the non-contact measurement probe cannot be suffi-
ciently applied to the blood vessels to be monitored upon
occurrence of the shift of the non-contact measurement
probe. The oxygen saturation of the blood vessels cannot
be exactly determined due to the incidental shift of the
non-contact measurement probe.
[0006] In accordance with the preamble of claim 1, US-
A-5 408 998 discloses a tissue imaging system. The mon-
itor image may represent change information of oxygen
saturation in the form of e. g. falsely colored parts of the
image that can be overlayed on regular black and white
images thereby presenting to the surgeon an oximetry
image. This prior art system takes into account a move-
ment of the object (as seen) during a heart beat cycle.
Such motion is corrected by comparing common physical
characteristic points within images obtained at different
times of a heart beat cycle. The images may then be
overlayed in order to carry out oximetry calculations on
a pixel by pixel base.

SUMMARY OF THE INVENTION

[0007] In view of the foregoing problems, an object of
the present invention is to provide a tissue imaging sys-
tem in which oxygen saturation of body tissue in a body
cavity is monitored with high stability even upon inciden-
tal shift of a field of view of an imaging instrument for
imaging of body tissue.
[0008] In order to achieve the above and other objects
and advantages of this invention, a tissue imaging sys-
tem includes the features of claim 1.
[0009] Furthermore, a location updating unit updates
a location of the specific area according to the motion of
the object at each time of creating a frame of the object
image. A data acquisition unit acquires the oxygen sat-
uration of the part image in the specific area when the
specific area is updated. The monitor image generating
unit generates a graph of the oxygen saturation change-
able with time, and the monitor image includes the graph.
[0010] The location updating unit extracts a landmark
point in relation to the object at each time of creating a
frame of the object image, and updates the location of
the specific area according to the landmark point.
[0011] The object is constituted by a blood vessel, and
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the landmark point is extracted from a form of the blood
vessel.
[0012] The location updating unit determines a shift
between plural frames of the object image created with
a time difference, and updates the location of the specific
area according to the shift.
[0013] The object image created by the imaging unit
is two spectral images of wavelength components of light
of which an absorption coefficient is different between
oxidized hemoglobin and reduced hemoglobin, and the
data acquisition unit acquires the oxygen saturation of
the specific area according to the two spectral images.
[0014] The display unit displays a currently created
frame of the object image within the monitor image to-
gether with the graph.
[0015] Furthermore, an alarm device generates an
alarm signal if the oxygen saturation in the specific area
becomes equal to or lower than a predetermined level.
[0016] Furthermore, an illumination apparatus applies
narrow band light of a predetermined wavelength range
and broad band light of a broad wavelength range alter-
nately to the object. The imaging unit is a color image
sensor for imaging the object illuminated with the narrow
band light and the broad band light.
[0017] In another preferred embodiment, furthermore,
an illumination apparatus applies plural narrow band light
components of wavelength ranges different from one an-
other to the object successively one after another. The
imaging unit is a monochromatic image sensor for imag-
ing the object illuminated with the narrow band light com-
ponents.
[0018] The object is present in an abdominal cavity,
and the imaging unit is a laparoscope.
[0019] In another preferred embodiment, the object is
present in a gastrointestinal tract, and the imaging unit
is an endoscope.
[0020] An in vivo monitoring method not forming part
of the invention includes a step of sequentially creating
an object image with expression of a surface color of an
object in a body cavity. A specific area is determined
within the object image, the specific area being movable
by following motion of the object. A monitor image includ-
ing change information of oxygen saturation is generated
according to a part image included in the object image
and located in the specific area. The monitor image is
displayed.
[0021] Furthermore, a location of the specific area is
updated according to the motion of the object at each
time of creating a frame of the object image. The oxygen
saturation of the part image in the specific area is ac-
quired when the specific area is updated. The monitor
image includes a graph of the oxygen saturation change-
able with time.
[0022] In the acquiring step, the oxygen saturation of
the specific area is acquired according to two spectral
data with respect to wavelengths of which an absorption
coefficient is different between oxidized hemoglobin and
reduced hemoglobin in data of the object image.

[0023] Also, a user interface for tissue imaging is pro-
vided, and includes an imaging region for sequentially
creating an object image with expression of a surface
color of an object in a body cavity. A specific area is de-
termined within the object image, and movable by follow-
ing motion of the object. A generating region is for gen-
erating a monitor image including change information of
oxygen saturation according to a part image included in
the object image and located in the specific area. A dis-
playing region is for displaying the monitor image.
[0024] Also, a computer executable program for tissue
imaging is provided, and includes an imaging program
code for sequentially creating an object image with ex-
pression of a surface color of an object in a body cavity.
A determining program code is for determining a specific
area within the object image, the specific area being mov-
able by following motion of the object. A generating pro-
gram code is for generating a monitor image including
change information of oxygen saturation according to a
part image included in the object image and located in
the specific area. A displaying program code is for dis-
playing the monitor image.
[0025] Consequently, oxygen saturation of body tissue
in a body cavity is monitored with high stability even upon
incidental shift of a field of view of an imaging instrument
for imaging of by body tissue, because a lock area of an
object image is utilized to follow the motion of an object
of interest.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above objects and advantages of the
present invention will become more apparent from the
following detailed description when read in connection
with the accompanying drawings, in which:

Fig. 1 is an explanatory view illustrating a laparo-
scope system;
Fig. 2 is a block diagram illustrating the laparoscope
system;
Fig. 3 is a front elevation illustrating a head assembly
of the laparoscope system;
Fig. 4 is a graph illustrating a relationship between
oxygen saturation and spectral distribution of white
light;
Fig. 5 is a graph illustrating spectral transmittance
of red, green and blue filters;
Fig. 6A is a timing chart illustrating control of a CCD
in a normal imaging mode;
Fig. 6B is a timing chart illustrating control of the CCD
in a monitor mode for the oxygen saturation;
Fig. 7 is a block diagram illustrating a monitor con-
troller for the oxygen saturation;
Fig. 8 is an explanatory view illustrating a monitor
image;
Fig. 9A is an explanatory view illustrating a sequence
of determining a lock area;
Fig. 9B is an explanatory view illustrating the deter-
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mined lock area;
Fig. 10 is an explanatory view illustrating landmark
points for setting the lock area;
Fig. 11 is a graph illustrating a relationship between
the oxygen saturation and signal ratios;
Fig. 12 is a graph illustrating an absorption coefficient
of hemoglobin;
Fig. 13 is a graph illustrating the signal ratios with
isolines of the oxygen saturation;
Fig. 14A is a graph illustrating updating of the lock
area;
Fig. 14B is a graph illustrating a change in the lock
area according to the updating;
Fig. 15 is a flow chart illustrating a process of in vivo
monitoring of the invention;
Fig. 16 is a block diagram illustrating another pre-
ferred laparoscope system;
Fig. 17 is a graph illustrating spectral distribution of
white light;
Fig. 18 is a front elevation illustrating a filter wheel;
Fig. 19 is a front elevation illustrating another pre-
ferred filter wheel with three filters;
Fig. 20 is an explanatory view illustrating an endo-
scope system of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S) OF THE PRESENT INVENTION

[0027] In Fig. 1, a laparoscope system 2 as tissue im-
aging system is illustrated. A body of a patient P lies on
an operating table 3. A laparoscope 12 is entered in a
body cavity of the body for imaging body tissue as a target
of percutaneous treatment (laparoscopic surgery). An
electrocautery device 5 or other medical instruments are
used for the treatment. The laparoscope system 2 in-
cludes an illumination apparatus 11, the laparoscope 12,
a processing apparatus 13 and a display panel 14 as
display unit. The illumination apparatus 11 emits light of
a predetermined wavelength range. The laparoscope 12
has optics for guiding the light to the body tissue, and
also detects object light reflected by the body tissue. The
processing apparatus 13 processes an image signal from
the laparoscope 12. The display panel 14 displays the
image after the image processing. An insufflator 16 sup-
plies the body cavity with carbon dioxide gas for main-
taining a space for viewing and treatment.
[0028] Trocars 17 and 18 guide the electrocautery de-
vice 5 and the laparoscope 12 for entry in the body cavity.
The trocar 17 includes a trocar sleeve 17a of metal and
a manually operable trocar housing 17b. The trocar 18
includes a trocar sleeve 18a of metal and a manually
operable trocar housing 18b. A doctor or operator per-
cutaneously enters tips of the trocar sleeves 17a and 18a
into a body by grasping the trocar housings 17b and 18b,
so as to advance the trocar sleeves 17a and 18a into the
body. The electrocautery device 5 and the laparoscope
12 are entered into the body through the trocars 17 and
18 while guided by the trocar sleeves 17a and 18a.

[0029] The laparoscope system 2 operates in plural
modes including a normal imaging mode and a monitor
mode. In the normal imaging mode, the display panel 14
displays a normal image of an object with visible light of
wavelengths from blue to red. In the monitor mode, ox-
ygen saturation of body tissue is monitored with time, the
body tissue including blood vessels, which are medically
important for artery bypass operation or the like. The
laparoscope 12 includes a selection switch 23. The
modes are selectively set in response to a control signal
generated by the selection switch 23 or an input interface
15 connected externally.
[0030] In Fig. 2, the illumination apparatus 11 includes
two laser light sources LD1 and LD2, a lighting control
unit 20, an optical coupler (CP) 21 and an optical distrib-
utor (DS) 22. The laser light source LD1 generates nar-
row band light for measuring oxygen saturation, which is
hereinafter referred to as measuring light. A center wave-
length of the measuring light is 473 nm. Phosphor 50 is
disposed at a distal end of the laparoscope 12. The laser
light source LD2 generates excitation light, which is inci-
dent upon the phosphor 50 which emits white light or
pseudo white light by excitation. A center wavelength of
the excitation light is 445 nm.
[0031] Condenser lenses (not shown) condense light
from the laser light sources LD1 and LD2. There are fiber
optics 24 and 25 upon which the condensed light is inci-
dent. Examples of the laser light sources LD1 and LD2
include InGaN laser diodes of a broad area type, InGa-
NAs laser diodes, GaNAs laser diodes and the like.
[0032] The lighting control unit 20 controls the laser
light sources LD1 and LD2 to adjust their emission se-
quence and a ratio between their light amounts. In the
normal imaging mode of the embodiment, the laser light
source LD1 is turned off. The laser light source LD2 is
turned on. In the monitor mode, only the laser light source
LD1 is turned on while the laser light source LD2 is turned
off. Otherwise, only the laser light source LD2 is turned
on while the laser light source LD1 is turned off. The
operation of their changeover is repeated at each time
of a lapse of a predetermined time.
[0033] The optical coupler 21 combines light from the
fiber optics 24 and 25. The combined light is distributed
by the optical distributor 22 to generate light of four light
paths. Among those, the light from the laser light source
LD1 is transmitted by light guide devices 26 and 27. The
light from the laser light source LD2 is transmitted by light
guide devices 28 and 29. An example of each of the light
guide devices 26-29 is a bundle fiber including a great
number of optical fibers. It is possible to introduce the
light from the laser light sources LD1 and LD2 directly to
the light guide devices 26-29 without use of the optical
coupler 21 or the optical distributor 22.
[0034] The laparoscope 12 includes a guide tube 32
with a head assembly for imaging, a light emitter 33, an
imaging unit 34 or camera head, a handle device 35 and
a connector 36. The light emitter 33 emits light from the
four light paths in association with the light guide devices
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26-29. The imaging unit 34 as a single unit detects object
light from an object for imaging. The handle device 35 is
manually held, and used for steering of the head assem-
bly of the guide tube 32 and for imaging. The connector
36 connects the guide tube 32 and the illumination ap-
paratus 11 to the processing apparatus 13 in a removable
manner.
[0035] Two lighting windows 43 and 44 are formed in
the light emitter 33 and disposed beside the imaging unit
34, and apply measuring light and white light to an object
of interest. An imaging window 42 is formed in the imag-
ing unit 34 at the center of the tip of the guide tube 32,
and receives light reflected by the object of interest for
imaging.
[0036] Two lighting units 46 and 47 are contained in a
space behind the lighting window 43. A lens 48 is asso-
ciated with the lighting unit 46, which emits measuring
light from the light guide device 26 through the lens 48
toward an object of interest. Also, a lens 51 is associated
with the lighting unit 47, which emits white light created
by the phosphor 50 and the light guide device 28, and
applies the white light through the lens 51 toward the
object of interest. Additionally, two lighting units 53 and
54 are contained in a space behind the lighting window
44. The lighting unit 53 is similar to the lighting unit 46.
The lighting unit 54 is similar to the lighting unit 47.
[0037] The lighting units 46, 47, 53 and 54 are arranged
in the manner of Fig. 3. A straight line L1 defined to pass
the centers of the lighting units 47 and 54 intersects with
a straight line L2 defined to pass the centers of the lighting
units 46 and 53 at the center of the imaging window 42.
The lighting units 47 and 54 with the phosphor 50 are
arranged alternately with the lighting units 46 and 53 with-
out the phosphor 50. This is effective in preventing oc-
currence in unevenness in the lighting.
[0038] The phosphor 50 excites to emit light from green
to yellow by partially absorbing excitation light from the
laser light source LD2. Examples of compounds included
in the phosphor 50 are YAG phosphor, BAM phosphor
(BaMgAl10O17) and the like. When the excitation light
becomes incident upon the phosphor 50, the phosphor
50 applies composite light to body tissue of a body cavity,
the composite light being broad band light (pseudo white
light) in combination of the fluorescence from green to
yellow from the phosphor 50, and the excitation light
transmitted by the phosphor 50. An example of the phos-
phor 50 is Micro White (MW) (trade name) manufactured
by Nichia Corporation.
[0039] In Fig. 4, spectral intensity of white light from
the lighting units 47 and 54 with the phosphor 50 is illus-
trated. The white light has a component of a wavelength
range of excitation light with a center wavelength of 445
nm, and a fluorescent component of a wavelength range
of 450-700 nm after the excitation of the excitation light.
Measuring light is emitted by the lighting units 46 and 53
without the phosphor 50, and is a component of a wave-
length range with a center wavelength of 473 nm.
[0040] Note that the white light as broad band light for

a technical term in the present invention not only is white
light broadly containing all components of visible light,
but also can be the pseudo white light described above,
light at least containing red, green and blue components
as primary colors, and also light containing components
from green to red, and light containing components from
blue to green.
[0041] Plural elements are disposed behind the imag-
ing window 42, including a lens system and an image
sensor 60. The lens system (not shown) receives object
light from an object. The image sensor 60, for example,
CCD (charge coupled device) and CMOS (complemen-
tary metal oxide semiconductor), detects the object light
for imaging the object.
[0042] The image sensor 60 receives light from the
lens on its reception surface, and converts the light pho-
toelectrically into a video signal of analog signal. The
image sensor 60 is a color CCD and has plural arrays of
pixels, namely red pixels of red filters, green pixels of
green filters, and blue pixels of blue filters.
[0043] In Fig. 5, spectral transmittance curves 63, 64
and 65 of blue, green and red filters are illustrated. In
principle, white light included in light reflected by an object
of interest passes all the blue, green and red filters. The
image sensor 60 outputs a video signal with luminance
equal to or more than a reference luminance in relation
to all pixels of blue, green and red. In contrast, the meas-
uring light has a center wavelength of 473 nm. The image
sensor 60 outputs a video signal of blue pixels with lumi-
nance equal to or more than a reference luminance, but
outputs a video signal of green and red pixels with lumi-
nance of zero or very low luminance.
[0044] A signal line 67 transmits the video signal (an-
alog) from the image sensor 60. An A/D converter 68 is
supplied with the video signal by the signal line 67. The
A/D converter 68 converts the video signal into an image
signal in a digital form which corresponds to the voltage
level of the video signal before the conversion. A normal
image generator 80 for a normal image and a monitor
controller 82 for oxygen saturation or oxygen saturation
monitoring unit are incorporated in the processing appa-
ratus 13, and supplied with the image signal through the
connector 36.
[0045] An imaging control unit 70 controls imaging of
the image sensor 60. In Fig. 6A, there are two steps in
the normal imaging mode. In a first one of the steps,
charge is stored after photoelectric conversion of white
light into the charge in one frame time period. In a second
one of the steps, the charge is read. Thus, an image
signal of the normal image is obtained. The imaging is
carried out repeatedly while the normal imaging mode is
set. Note that the white light for use is generated by flu-
orescence upon excitation of light of 445 nm with the
phosphor 50.
[0046] In Fig. 6B, a sequence in the monitor mode is
illustrated. Operation in a frame time period for a first
frame includes a charging step and a reading step. In the
charging step, the charge obtained by photoelectric con-
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version of measuring light of a narrow band of 473 nm is
stored. In the reading step, the charge is read. Then op-
eration in a frame time period for a second frame includes
a charging step and a reading step. In the charging step,
the charge obtained by photoelectric conversion of white
light (445 nm with fluorescence) is stored. In the reading
step, the charge is read. Thus, an image signal of an
evaluation image set is obtained, inclusive of a special
light mode image of the first frame and a normal image
of the second frame. The sequence according to this con-
trol is repeated while the monitor mode is set.
[0047] Let B1 be a blue signal output by blue pixels of
the image sensor 60 in relation to an image signal of a
first frame of a special light mode image. Let G1 and R1
be green and red signals output by green and red pixels
of the image sensor 60 in relation to the image signal of
the first frame of the special light mode image. Let B2 be
a blue signal output by blue pixels of the image sensor
60 in relation to an image signal of a second frame of a
special light mode image. Let G2 and R2 be green and
red signals output by green and red pixels of the image
sensor 60 in relation to the image signal of the second
frame of the special light mode image.
[0048] In Fig. 2, the processing apparatus 13 includes
a controller 72 as display control unit, a storage medium
74, the normal image generator 80 and the monitor con-
troller 82. The display panel 14 and the input interface
15 are connected to the controller 72. The controller 72
controls the normal image generator 80, the monitor con-
troller 82, the lighting control unit 20 in the illumination
apparatus 11, the imaging control unit 70 in the laparo-
scope 12, and the display panel 14 according to control
signals from the selection switch 23, a lock-on switch 19
in the laparoscope 12 as lock area determining unit, and
the input interface 15.
[0049] The normal image generator 80 creates a nor-
mal image by image processing of an image signal ob-
tained in the normal imaging mode. The normal image
is displayed on the display panel 14.
[0050] In the monitor mode, the monitor controller 82
measures changes in the oxygen saturation with time for
an object of interest in a body cavity, and monitors a state
of oxygen in the object of interest. In Fig. 7, the monitor
controller 82 includes an image input unit 85, a monitor
image generating unit 86 or image synthesis unit, a lock
area determining unit 87 or specific area determining unit
(lock-on area determining unit), an image acquisition unit
88, a data acquisition unit 89 for oxygen saturation, a
location updating unit 90, and an alarm device 91. The
image input unit 85 receives an input of an evaluation
image set. The monitor image generating unit 86 creates
a monitor image 94 or state image for in vivo monitoring
of Fig. 8, which is displayed on the display panel 14 with
a current object image and its changes with time. The
area determining unit 87 determines a lock area 98 or
specific area (lock-on area) of Fig. 9 positioned for track-
ing motion of an object of interest. The image acquisition
unit 88 acquires information of a part image in the lock

area 98. The data acquisition unit 89 acquires oxygen
saturation of the part image in the lock area 98 according
to the acquired image in the image acquisition unit 88.
The location updating unit 90 updates the location of the
lock area 98 at each time of creating an evaluation image
set after determining the lock area. The alarm device 91
emits alarm sound when the oxygen saturation of the
lock area 98 becomes lower than a predetermined value.
[0051] The image input unit 85 receives an evaluation
image set in an order of imaging with the image sensor
60, and sends data of the evaluation image set to the
monitor image generating unit 86, the area determining
unit 87 and the location updating unit 90. In Fig. 8, the
monitor image generating unit 86 creates the monitor im-
age 94 containing an object image 92 and a graph 93.
The object image 92 is a current normal image included
in the evaluation image set. The graph 93 is disposed
beside the object image 92 and represents the oxygen
saturation of the body tissue with sequential changes.
The monitor image 94 is created at each time that an
evaluation image set is created, and at each time that
the data acquisition unit 89 acquires the oxygen satura-
tion. The monitor image 94 is displayed on the display
panel 14. Note that a graph generator 86a plots values
of the oxygen saturation on the graph 93.
[0052] In Fig. 9A, a reference area 96 of a quadrilateral
shape is indicated by the area determining unit 87 at a
predetermined point in the object image 92. A doctor or
operator operates the head assembly of the guide tube
32 or the input interface 15 in order to enter an object of
interest in the reference area 96. Examples of the object
of interest are a right internal thoracic artery or RITA, and
a left internal thoracic artery or LITA. The lock-on switch
19 is depressed when the object of interest enters the
reference area 96. In Fig. 9B, a region of the object of
interest is determined as the lock area 98. Measurement
of changes of the oxygen saturation of the lock area 98
with time is started.
[0053] After the lock area 98 is determined, image sets
are sent to the image acquisition unit 88, including the
first evaluation image set (first normal image and first
special light mode image), and the second evaluation
image set (second normal image and second special light
mode image), ..., and the nth evaluation image set (nth
normal image and nth special light mode image). The
number n is an integer of 2 or more, and expresses that
its time point of imaging is late according to its increase.
[0054] In Fig. 10, landmark points 100 as marking in-
formation are extracted by the image acquisition unit 88
from a first normal image in a first evaluation image set,
namely points where a feature value is equal to or more
than a predetermined level. The landmark points 100 are
used to determine a location of the lock area 98 from an
nth evaluation image set which is created after the first
evaluation image set. An example of a method of obtain-
ing the feature value of the landmark points 100 is edge
detection of blood vessels extending in a body cavity ac-
cording to a technique of feature detection by image anal-
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ysis. Examples of body parts for the edge detection are
a portion of body tissue on a borderline between vessels
and tissue near to the vessels, and a portion of intersec-
tion of blood vessels, and the like.
[0055] Note that the numeral of 100 in Fig. 10 is indi-
cated only to part of the landmark points 100 for simplicity
in the drawing. The extraction of the landmark points 100
is carried out according to a normal image in which body
tissue with vessels and the like is imaged clearly. Also,
it is possible to extract the landmark points 100 according
to a special light mode image in particular when body
tissue is imaged clearly.
[0056] Also, the image acquisition unit 88 extracts sig-
nal levels (blue signal B1’, green signal G1’ and red signal
R1’) of the part image of the lock area 98 from the special
light mode image in the evaluation image set, and ex-
tracts signal levels (blue signal B2’, green signal G2’ and
red signal R2’) of the part image of the lock area 98 from
the normal image. The extracted signal levels are used
for determining oxygen saturation of the body tissue.
[0057] In Fig. 7, the data acquisition unit 89 includes a
ratio generator 89a, a correlation memory 89b and an
arithmetic processor 89c, and determines oxygen satu-
ration of the lock area 98 according to a signal level ob-
tained by the image acquisition unit 88. The ratio gener-
ator 89a determines a signal ratio between pixels dis-
posed in equal positions between a special light mode
image and a normal image according to an image signal
of the part image of the lock area 98. In the embodiment,
the ratio generator 89a determines a signal ratio B1’ /G2’
of the blue signal B1’ of the special light mode image to
the green signal G2’ of the normal image, and a signal
ratio R2’/G2’ of the red signal R2’ of the normal image to
the green signal G2’ of the normal image.
[0058] The correlation memory 89b stores information
of a correlation between the oxygen saturation and signal
ratios B1/G2 and R2/G2 of the total of the image signal
obtained in the monitor mode for oxygen saturation. The
correlation is expressed by use of a two-dimensional ta-
ble of Fig. 11 where isolines of oxygen saturation are
defined. The position and shape of the isoline is obtained
by physical simulation of light scattering, and defined var-
iably according to a blood volume. If a change in the blood
volume occurs, an interval between the isoline increases
or decreases. Note that the signal ratios B1/G2 and
R2/G2 are stored according to the logarithmic scale.
[0059] The above correlation is relevant closely to
characteristics of absorption and light scattering of oxi-
dized hemoglobin and reduced hemoglobin, as illustrat-
ed in Fig. 12. A first absorption curve 102 in Fig. 12 rep-
resents an absorption coefficient of the oxidized hemo-
globin. A second absorption curve 103 represents an ab-
sorption coefficient of the reduced hemoglobin. It is easy
to acquire information of oxygen saturation at the wave-
length of 473 nm where a difference in the absorption
coefficient is large. However, the blue signal having a
signal component according to light of 473 nm is not only
dependent upon oxygen saturation but also dependent

upon a blood volume of blood. Thus, signal ratios B1/G2
and R2/G2 are utilized according to the blue signal B1,
a red signal R2 of light changing with dependency on the
blood volume, and a green signal G2 as a reference for
those. It is possible to determine the oxygen saturation
precisely in a manner independent from the blood vol-
ume.
[0060] The absorption coefficient of blood hemoglobin
has dependency to the wavelength of light, specifically
as follows.
[0061] If the wavelength is in a range of 470 nm plus
or minus 10 nm (near to 470 nm as center wavelength
of blue), the absorption coefficient is changeable greatly
according to a change in the oxygen saturation.
[0062] If the wavelength is in a range of 540-580 nm
of green, the absorption coefficient is not remarkably in-
fluenced by the oxygen saturation.
[0063] Also, if the wavelength is in a range of 590-700
nm of red, the absorption coefficient is not influenced by
the oxygen saturation, because the absorption coeffi-
cient is extremely small.
[0064] The arithmetic processor 89c determines oxy-
gen saturation in the lock area 98 by use of the correlation
read from the correlation memory 89b and the signal ra-
tios B1’/G2’ and R2’/G2’ obtained by the ratio generator
89a. To this end, at first a coordinate point P correspond-
ing to the signal ratios B1’ /G2’ and R2’/G2’ is determined
in a two-dimensional space in Fig. 13.
[0065] In the drawing, a lower limit 105 is a curve where
the oxygen saturation is 0 %. An upper limit 106 is a curve
where the oxygen saturation is 100 %. If the coordinate
point P is located between the upper and lower limits 105
and 106, one of the isolines where the coordinate point
P is located is specified to read oxygen saturation asso-
ciated with the isoline. For example, the coordinate point
P in Fig. 13 is located on the isoline of 60 %. So the
oxygen saturation is 60 %. Then the graph generator 86a
plots the determined oxygen saturation on the graph 93
in the monitor image 94.
[0066] The coordinate point P may not be present be-
tween the upper and lower limits 105 and 106. If the co-
ordinate point P is located higher than the lower limit 105,
then the oxygen saturation is set equal to 0 %. If the
coordinate point P is located lower than the upper limit
106, then the oxygen saturation is set equal to 100 %.
Note that if the coordinate point P is not present between
the upper and lower limits 105 and 106, it is possible to
hide the coordinate point P due to unreliability of oxygen
saturation of pixels.
[0067] In Fig. 14A, the location updating unit 90 ex-
tracts plural landmark points 110 as marking information
from an nth normal image included in an nth evaluation
image set created after the first evaluation image set.
The extraction is the same as that of the landmark points
100 described above. Part of the landmark points 100 in
the first normal image and part of the landmark points
110 in the nth normal image, in which the feature value
is equal, are specified. Then a movement amount M (or
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motion vector) between the specified landmark points
100 and 110 is obtained. A shift between the first and nth
normal images is obtained according to the movement
amount M. Note that only part of the landmark points 100
and 110 in Fig. 14 are designated with the reference nu-
merals for the purpose of simplicity.
[0068] In Fig. 14B, the location of the lock area 98 in
the nth evaluation image set for measurement changed
according to the obtained shift. Thus, the location of the
lock area 98 is updated. In response, the oxygen satu-
ration in the lock area 98 is measured again in the same
manner as described above.
[0069] The operation of the embodiment is described
now by referring to the flow chart in Fig. 15. The monitor
mode for oxygen saturation is set by manually operating
the selection switch 23 of the laparoscope. The measur-
ing light with a center wavelength of 473 nm, and the
white light generated by excitation of light with a center
wavelength of 445 nm is emitted alternately with one an-
other, and applied to an object in a body cavity. Object
light is detected by the image sensor 60 with blue, green
and red pixels. Thus, an evaluation image set inclusive
of a special light mode image and a normal image is
created, the special light mode image being formed after
application of the measuring light, the normal image be-
ing formed after application of the white light. Note that
control for creating an evaluation image set is repeated
while the monitor mode is set.
[0070] At each time of creating an evaluation image
set, the display panel 14 displays the monitor image 94
for in vivo monitoring. In the monitor image 94, the object
image 92 appears as a normal image in the evaluation
image set. The graph 93 beside the object image 92 ex-
presses the oxygen saturation of the body tissue in a time
sequential manner. While the monitor image 94 is dis-
played, the reference area 96 is indicated in the object
image 92 before setting the lock area 98.
[0071] A doctor or operator observes the image on the
display panel 14, and manipulates the input interface 15
and the head assembly of the guide tube 32 to place an
object of interest of the body tissue in the reference area
96. He or she depresses the lock-on switch 19 when the
object of interest enters the reference area 96. Thus, a
region of the object of interest is determined as the lock
area 98. Operation of the lock-on starts.
[0072] When the lock area 98 is set, the landmark
points 100 are extracted from the first normal image of
the first evaluation image set at the time of setting the
lock area 98. Also, signal levels B1’, G1’ and R1’ of the
part image of the lock area 98 are extracted from the first
special light mode image of the first evaluation image
set. Signal levels B2’, G2’ and R2’ of the part image of
the lock area 98 are extracted from the first normal image.
[0073] When a signal level of the part image of the lock
area 98 is determined, then the signal ratios B1’/G2’ and
R2’/G2’ of the part image are determined by the ratio
generator 89a. Then the arithmetic processor 89c obtains
an oxygen saturation corresponding to the signal ratios

B1’/G2 and R2’/G2’ on the basis of the correlation stored
in the correlation memory 89b. Thus, the oxygen satura-
tion of the lock area 98 is acquired. The acquired oxygen
saturation is plotted on the object image 92 in the monitor
image 94 by the graph generator 86a.
[0074] Then plural landmark points are extracted from
second normal image in a second evaluation image set
created after the first evaluation image set. Landmark
points, which are included in those in the second normal
image and those in the first normal image and of which
the feature value is equal, are specified. A movement
amount M between the specified landmark points is ob-
tained. A shift between the first and second normal im-
ages is obtained according to the movement amount M,
so as to update the location of the lock area 98. An oxygen
saturation of the part image of the lock area 98 of the
updated location is measured, and plotted on the graph
93, in the manner similar to that described above.
[0075] For third, fourth, ..., and nth evaluation image
sets, the lock area 98 is updated similarly. The oxygen
saturation is measured and plotted in the graph 93. The
measurement and plotting of the oxygen saturation are
repeated until the lock-on switch 19 is depressed next.
Thus, the lock area 98 is displaced according to motion
of the object of interest. The oxygen saturation of the lock
area 98 is determined at each time of the motion. If there
is a large shift in the object of interest, the change with
time can be monitored for the oxygen saturation of the
object of interest.
[0076] When the lock-on switch 19 is depressed again,
the locked state is terminated for release. The measure-
ment of the oxygen saturation of the lock area 98 is ter-
minated. At the same time, the lock area 98 is deleted in
the object image 92. The reference area 96 is displayed
in the object image 92 again.
[0077] In Fig. 16, another preferred laparoscope sys-
tem 120 as tissue imaging system is illustrated. The illu-
mination apparatus 11 has a structure of a rotatable filter
wheel 122. Light from the filter wheel 122 is applied
through the lighting units 46 and 53 toward a body cavity.
Elements of the laparoscope system 120 similar to those
of the laparoscope system 2 are designated with identical
reference numerals.
[0078] The laparoscope system 120 includes a white
light source 121 or broad band light source, the filter
wheel 122, fiber optics 123 and a rotation control unit 124
in place of the laser light sources LD1 and LD2, the light-
ing control unit 20 and the optical coupler 21. The white
light source 121, for example, a xenon light source, emits
white light of spectral intensity of Fig. 17. The filter wheel
122 transmits a component of measuring light partially
with a specific wavelength range included in the white
light, or transmits white light fully. The fiber optics 123
receive the light transmitted by the filter wheel 122. The
rotation control unit 124 controls the rotation of the filter
wheel 122. The light incident upon the fiber optics 123 is
distributed by the optical distributor 22 for two light paths.
The light passes through the light guide devices 26 and
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27, and is applied to an object of interest through the
lighting units 46 and 53.
[0079] In Fig. 18, the filter wheel 122 includes a narrow
band filter 125 (blue) and a transmission region 126. The
narrow band filter 125 passes measuring light of Fig. 4
partially with a wavelength range of 460-480 nm as a
component in white light. The transmission region 126
passes the white light fully. When the filter wheel 122
rotates, the measuring light and white light is applied to
a wall of the body cavity in an alternate manner. In a
manner similar to the above embodiment, an image sig-
nal of a first frame is obtained upon application of the
measuring light. An image signal of a second frame is
obtained upon application of the white light. An evaluation
image set is constituted by the image signals of those
two frames, and is used for determining oxygen satura-
tion of the part image of the lock area 98 in a manner
similar to the above embodiment.
[0080] The white light according to the embodiment
has spectral distribution of Fig. 17. A blue signal B2 of a
normal image contains a component of light of a wave-
length range of 400-530 nm. A green signal G2 of the
normal image contains a component of light of a wave-
length range of 540-580 nm. A red signal R2 of the normal
image contains a component of light of a wavelength
range of 590-700 nm.
[0081] In Fig. 19, another preferred filter wheel 130 is
illustrated in a structure different from the filter wheel 122.
A first filter 131 (blue) in the filter wheel 130 passes a
first light component in a wavelength range of 460-480
nm included in white light from the white light source 121.
A second filter 132 (green) passes a second light com-
ponent in a wavelength range of 540-580 nm included in
the white light. A third filter 133 (red) passes a third light
component in a wavelength range of 590-700 nm includ-
ed in the white light. As the filter wheel 130 rotates, the
first, second and third light components are applied to an
object of interest.
[0082] When the filter wheel 130 is used, the image
sensor 60 of a monochromatic type detects object light
for imaging at each time that the first, second and third
light components are transmitted and applied to the ob-
ject. Thus, image signals of three frames are obtained in
a condition with the first, second and third light compo-
nents. Let a blue signal B be an image signal obtained
after lighting with the first light component. Let a green
signal G be an image signal obtained after lighting with
the second light component. Let a red signal R be an
image signal obtained after lighting with the third light
component. Signal ratios for determining oxygen satura-
tion are B/G and R/G. The ratio R/G corresponds to the
ratio R2/G2 of the first embodiment. The ratio B/G cor-
responds to the ratio B1/G2 of the first embodiment.
[0083] In the above embodiment, the medical instru-
ment for use in the imaging system of the invention is the
laparoscope. Furthermore, Fig. 20 illustrates another
preferred embodiment in which the feature of the inven-
tion is used in an endoscope system 200 as tissue im-

aging system.
[0084] The endoscope system 200 includes an illumi-
nation apparatus 201, a processing apparatus 203, and
a display panel 204 as display unit in the same manner
as those in the laparoscope system 2. A gastrointestinal
endoscope 202 includes an elongated tube 206 or guide
tube, a head assembly 206a, four lighting units and an
imaging unit. The lighting units apply measuring light and
white light to a wall of a body cavity in the manner of the
light emitter 33. The imaging unit images the wall of the
body cavity in the manner of the imaging unit 34. Re-
maining portions of the endoscope 202 are constructed
in the manner of the laparoscope 12.
[0085] Steering wheels 212 are rotatable for steering
the head assembly 206a of the elongated tube 206 up
and down and to the right and left. It is likely that a doctor
or operator visually misses an object of interest when the
head assembly 206a is steered. However, the lock area
98 is used for marking the object of interest as described
heretofore, so that the object of interest will not be
missed. Measurement of the oxygen content of the object
of interest can be reliable in use of the endoscope 202.
[0086] In the above embodiments, the lock area is up-
dated by use of the landmark points obtained by the edge
detection. However, other parameters may be used for
updating the lock area, for example, width, depth and
shape of blood vessels.

Claims

1. A tissue imaging system comprising:

an imaging means (12, 34, 202) for creating an
object image (92) of an object with information
of oxygen saturation of a blood vessel;
a monitor image generating means (86, 86a) for
generating a monitor image (93, 94) including
the object image (92), and change information
of said oxygen saturation;
an area determining means (19, 87); and
a display means (14, 204) for displaying said
monitor image,
characterized in that the area determining
means (19, 87) is adapted to determine a spe-
cific area (98) within said object image, said spe-
cific area being movable by following motion of
said object, wherein said monitor image gener-
ating means (86, 86a) is adapted to generate a
monitor image (93, 94) including change infor-
mation of the oxygen saturation according to a
part image included in said object image and
located in said specific area,
wherein said tissue imaging system further com-
prising:

a location updating unit (90) adapted to up-
date a location of said specific area (98) ac-
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cording to said motion of said object at each
time of creating a frame of said object image
(92); and
a data acquisition unit (89) adapted to ac-
quire said oxygen saturation of said part im-
age in said specific area when said specific
area is updated,
wherein said monitor image generating
means (86, 86a) is adapted to generate a
graph (93) of said oxygen saturation
changeable with time, and said monitor im-
age (93, 94) includes said graph (93),
wherein said location updating unit (90) is
adapted to extract a landmark point (100,
110) in relation to said object at each time
of creating a frame of said object image (92),
and to update said location of said specific
area (98) according to said landmark point
(100, 110),
wherein said location updating unit (90) is
adapted to determine a shift between plural
frames of said object image (92) created
with a time difference according to said
landmark point (100, 110), and to update
said location of said specific area (98) ac-
cording to said shift, and
wherein said landmark point (100, 110) is
different from said specific area (98).

2. A tissue imaging system as defined in claim 1, where-
in said landmark point is extracted from a form of
said blood vessel in said object.

3. A tissue imaging system as defined in claim 1, where-
in said object image created by said imaging means
is two spectral images of wavelength components
of light of which an absorption coefficient is different
between oxidized hemoglobin and reduced hemo-
globin, and said data acquisition unit acquires said
oxygen saturation of said specific area according to
said two spectral images.

4. A tissue imaging system as defined in claim 1, where-
in said display means displays a currently created
frame of said object image within said monitor image
together with said graph.

5. A tissue imaging system as defined in claim 1, further
comprising an alarm device for generating an alarm
signal if said oxygen saturation in said specific area
becomes equal to or lower than a predetermined lev-
el.

6. A tissue imaging system as defined in claim 1, further
comprising an illumination apparatus for applying
narrow band light of a predetermined wavelength
range and broad band light of a broad wavelength
range alternately to said object;

wherein said imaging means is a color image sensor
for imaging said object illuminated with said narrow
band light and said broad band light.

7. A tissue imaging system as defined in claim 1, further
comprising an illumination apparatus for applying
plural narrow band light components of wavelength
ranges different from one another to said object suc-
cessively one after another;
wherein said imaging means is a monochromatic im-
age sensor for imaging said object illuminated with
said narrow band light components.

8. A tissue imaging system as defined in claim 1, where-
in said object is present in an abdominal cavity, and
said imaging means is a laparoscope.

9. A tissue imaging system as defined in claim 1, where-
in said object is present in a gastrointestinal tract,
and said imaging means is an endoscope.

Patentansprüche

1. Gewebeabbildungssystem, umfassend:

eine Bildgebungseinrichtung (12, 34, 202) zum
Erzeugen eines Objektbilds (92) eines Objekts
mit Information über Sauerstoffsättigung eines
Blutgefäßes;
eine Monitorbild-Erzeugungseinrichtung (86,
86a) zum Erzeugen eines Monitorbilds (93, 94),
das das Objektbild (92) enthält sowie Ände-
rungsinformation der Sauerstoffsättigung;
eine Flächenbestimmungseinrichtung (19, 87);
und
eine Anzeigeeinrichtung (14,204) zum Anzei-
gen des Monitorbilds,
dadurch gekennzeichnet, dass die Flächen-
bestimmungseinrichtung (19, 87) dazu ausge-
bildet ist, eine spezifische Fläche (98) innerhalb
des Objektbilds zu bestimmen, welche durch
Folgen einer Bewegung des Objekts bewegbar
ist, wobei die Monitorbild-Erzeugungseinrich-
tung (86, 86a) dazu ausgebildet ist, ein Monitor-
bild (93, 94) einschließlich Änderungsinformati-
on der Sauerstoffsättigung gemäß einem in dem
Objektbild enthaltenen und in der spezifischen
Fläche befindlichen Teilbild zu erzeugen,
wobei das Gewebeabbildungssystem weiterhin
umfasst:

eine Ortsaktualisiereinheit (90), ausgebil-
det zum Aktualisieren eines Orts der spezi-
fischen Fläche (98) nach Maßgabe der Be-
wegung des Objekts jedes Mal, wenn ein
Einzelbild des Objektbilds (92) erzeugt wird;
und
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eine Datenerfassungseinheit (89), ausge-
bildet zum Erfassen der Sauerstoffsätti-
gung des Teilbilds in der spezifischen Flä-
che, wenn die spezifische Fläche aktuali-
siert wird,
wobei die Monitorbild-Erzeugungseinrich-
tung (86, 86a) dazu ausgebildet ist, einen
sich zeitlich ändernden Graphen (93) der
Sauerstoffsättigung zu erzeugen, und das
Monitorbild (93, 94) den Graphen (93) ent-
hält,
wobei die Ortsaktualisiereinheit (90) dazu
ausgebildet ist, einen Markierungspunkt
(100, 110) in Relation zu dem Objekt bei
jeder Erzeugung eines Einzelbilds des Ob-
jektbilds (92) zu extrahieren und den Ort der
spezifischen Fläche (98) abhängig von dem
Markierungspunkt (100, 110) zu aktualisie-
ren,
wobei die Ortsaktualisiereinheit (90) dazu
ausgebildet ist, eine Verschiebung zwi-
schen mehreren Einzelbildern des Objekt-
bilds (92), die mit einer Zeitdifferenz ent-
sprechend dem Markierungspunkt (100,
110) erzeugt werden, zu bestimmen und
den Ort der spezifischen Fläche (98) nach
Maßgabe der Verschiebung zu aktualisie-
ren, und
wobei der Markierungspunkt (100, 110) von
der spezifischen Fläche (98) verschieden
ist.

2. Gewebeabbildungssystem nach Anspruch 1, bei
dem der Markierungspunkt aus einer Form des Blut-
gefäßes in dem Objekt extrahiert wird.

3. Gewebeabbildungssystem nach Anspruch 1, bei
dem das von der Bildgebungseinrichtung erzeugte
Objektbild aus zwei Spektralbildern von Wellenlän-
genkomponenten von Licht erzeugt wird, deren Ab-
sorptionskoeffizient verschieden ist bei oxidiertem
Hämoglobin bzw. reduziertem Hämoglobin, und die
Datenerfassungseinheit die Sauerstoffsättigung der
spezifischen Fläche nach Maßgabe der zwei Spek-
tralbilder erfasst.

4. Gewebeabbildungssystem nach Anspruch 1, bei
dem die Anzeigeeinrichtung ein gerade erzeugtes
Einzelbild des Objektbilds innerhalb des Monitor-
bilds zusammen mit dem Graphen anzeigt.

5. Gewebeabbildungssystem nach Anspruch 1, weiter-
hin umfassend eine Alarmeinrichtung zum Erzeugen
eines Alarmsignals, wenn die Sauerstoffsättigung in
der spezifischen Fläche gleich oder kleiner als ein
vorbestimmter Wert wird.

6. Gewebeabbildungssystem nach Anspruch 1, weiter-

hin umfassend eine Beleuchtungsvorrichtung zum
Aufbringen schmalbandigen Lichts eines vorbe-
stimmten Wellenlängenbereichs und breitbandigen
Lichts eines breiten Wellenlängenbereichs abwech-
selnd auf das Objekt,
wobei die Bildgebungseinrichtung ein Farbbildsen-
sor zum Abbilden des mit dem schmalbandigen Licht
und dem breitbandigen Licht beleuchteten Objekts.

7. Gewebeabbildungssystem nach Anspruch 1, weiter-
hin umfassend eine Beleuchtungsvorrichtung zum
Aufbringen mehrerer schmalbandiger Lichtkompo-
nenten mit Wellenlängenbereichen, die verschieden
voneinander sind, auf das Objekt in sukzessiver Wei-
se eine nach der anderen;
wobei die Bildgebungseinrichtung ein monochroma-
tischer Bildsensor zum Abbilden des mit den schmal-
bandigen Lichtkomponenten beleuchteten Objekts
ist.

8. Gewebeabbildungssystem nach Anspruch 1, bei
dem das Objekt in einer Bauchhöhle vorhanden ist
und die Abbildungseinrichtung ein Laparoskop ist.

9. Gewebeabbildungssystem nach Anspruch 1, bei
dem das Objekt in einem Magendarmtrakt vorhan-
den ist und die Bildgebungseinrichtung ein Endos-
kop ist.

Revendications

1. Système d’imagerie de tissus, comprenant :

un moyen d’imagerie (12, 34, 202) destiné à
créer une image d’objet (92) d’un objet avec des
informations de saturation en oxygène d’un
vaisseau sanguin ;
un moyen de génération d’image de moniteur
(86, 86a) destiné à générer une image de mo-
niteur (93, 94) incluant l’image d’objet (92), et à
modifier des informations de ladite saturation en
oxygène ;
un moyen de détermination de zone (19, 87), et
un moyen d’affichage (14, 204) destiné à affi-
cher ladite image de moniteur,
caractérisé en ce que le moyen de détermina-
tion de zone (19, 87) est apte à déterminer une
zone spécifique (98) dans ladite image d’objet,
ladite zone spécifique pouvant être déplacée
par un mouvement suivant dudit objet, dans le-
quel ledit moyen de génération d’image de mo-
niteur (86, 86a) est apte à générer une image
de moniteur (93, 94) incluant des informations
de modification de la saturation en oxygène en
fonction d’une image de partie incluse dans la-
dite image d’objet et située dans ladite zone spé-
cifique,
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dans lequel ledit système d’imagerie de tissus
comprend en outre :

une unité d’actualisation d’emplacement
(90) apte à actualiser un emplacement de
ladite zone spécifique (98) en fonction dudit
mouvement dudit objet à chaque création
d’une trame de ladite image d’objet (92), et
une unité d’acquisition de données (89) ap-
te à acquérir ladite saturation en oxygène
de ladite image de partie dans ladite zone
spécifique lorsque ladite zone spécifique
est actualisée,
dans lequel ledit moyen de génération
d’image de monitor (86, 86a) est apte à gé-
nérer un graphique (93) de ladite saturation
en oxygène pouvant changer dans le
temps, et ladite image de moniteur (93, 94)
inclut ledit graphique (93) ;
dans lequel ladite unité d’actualisation
d’emplacement (90) est apte à extraire un
point de repère (100, 110) en relation avec
ledit objet à chaque création d’une trame de
ladite image d’objet (92), et à actualiser ledit
emplacement de ladite zone spécifique (98)
en fonction dudit point de repère (100, 110) ;
dans lequel ladite unité d’actualisation
d’emplacement (90) est apte à déterminer
un décalage entre plusieurs trames de la-
dite image d’objet (92) créée avec une dif-
férence de temps en fonction dudit point de
repère (100, 110) et à actualiser ledit em-
placement de ladite zone spécifique (98) en
fonction dudit décalage, et
dans lequel ledit point de repère (100, 110)
est différent de ladite zone spécifique (98).

2. Système d’imagerie de tissus selon la revendication
1, dans lequel ledit point de repère est extrait à partir
d’une forme dudit vaisseau sanguin dans ledit objet.

3. Système d’imagerie de tissus selon la revendication
1, dans lequel ladite image d’objet créée par ledit
moyen d’imagerie est deux images spectrales de
composantes de longueur d’onde de lumière dont
un coefficient d’absorption est différent entre l’hémo-
globine oxydée et l’hémoglobine réduite, et ladite
unité d’acquisition de données acquiert ladite satu-
ration en oxygène de ladite zone spécifique en fonc-
tion desdites deux images spectrales.

4. Système d’imagerie de tissus selon la revendication
1, dans lequel ledit moyen d’affichage affiche une
trame actuellement créée de ladite image d’objet
dans ladite image de moniteur conjointement audit
graphique.

5. Système d’imagerie de tissus selon la revendication

1, comprenant en outre un dispositif d’alarme destiné
à générer un signal d’alarme si ladite saturation en
oxygène dans ladite zone spécifique devient infé-
rieure ou égale à un niveau prédéterminé.

6. Système d’imagerie de tissus selon la revendication
1, comprenant en outre un appareil d’éclairage des-
tiné à appliquer une lumière à bande étroite d’une
plage de longueurs d’onde prédéterminée et une lu-
mière à large bande d’une plage de longueurs d’on-
de à large bande par alternance audit objet ;
dans lequel ledit moyen d’imagerie est un capteur
d’image couleur destiné à imager ledit objet éclairé
avec ladite lumière à bande étroite et ladite lumière
à large bande.

7. Système d’imagerie de tissus selon la revendication
1, comprenant en outre un appareil d’éclairage des-
tiné à appliquer plusieurs composantes de lumière
à bande étroite de plages de longueurs d’onde dif-
férentes entre elles audit objet successivement les
unes après les autres,
dans lequel ledit moyen d’imagerie est un capteur
d’image monochrome destiné à imager ledit objet
éclairé avec lesdites composantes de lumière à ban-
de étroite.

8. Système d’imagerie de tissus selon la revendication
1, dans lequel ledit objet est présent dans une cavité
abdominale, et ledit moyen d’imagerie est un lapa-
roscope.

9. Système d’imagerie de tissus selon la revendication
1, dans lequel ledit objet est présent dans un tractus
gastro-intestinal, et ledit moyen d’imagerie est un
laparoscope.
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