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Description
Technical Field

[0001] Thisinventionrelates to alymph node detecting
apparatus for detecting a sentinel lymph node or other
lymph node by use of a fluorescence image generated
by a fluorescent dye.

Background Art

[0002] US 5 647 368 A relates to an imaging system
for detecting diseased tissue using native fluorescence
in the gastrointestinal and respiratory tract. US 6 122 042
Arelates to a device and a method for optically identifying
characteristics of a material object. DE 198 04 797 A1
relates to a method and a device for endoscopically per-
forming fluorescence diagnosis of tissues. WO 01/97902
A2 relates to medical imaging using a scanning single
optical fiber system.

[0003] A sentinel lymph node is a lymph node that is
first reached by cancer cells from a tumor via lymph flow
and is the lymph node with the highest possibility of me-
tastasis by the cancer cells. Thus, if the sentinel lymph
node is identified correctly and if metastasis by cancer
cells is not found therein, it can be considered that there
is no metastasis to other organs. Significant reductions
in physical and psychological burdens placed on a pa-
tient, restraining of treatment costs by omission of abla-
tive surgery, etc., are thus anticipated.

[0004] As methods of detecting the sentinel lymph
node, dye methods and RI (radioisotope) methods are
mainly known. With a dye method, for example, a blue
dye, such as indigo carmine, is injected close to a tumor,
the lymphatic duct that is dyed in blue is traced visually,
and the lymph node that is reached first is detected as
the sentinel lymph node. With the RI method, for exam-
ple, aradioisotope thatserves as a tracer is injected close
to a tumor, a living body observation portion that is pre-
sumed to include the lymph node, at which the radioiso-
tope first arrives and accumulates, is probed from above
the skin by a gamma probe, and the living body obser-
vation portion at which gamma rays are sensed is de-
tected as the sentinel lymph node.

[0005] Methods of identifying a sentinel lymph node
using a fluorescent dye have also been proposed. With
the sentinel lymph node detecting apparatus disclosed
in Patent Document 1, a fluorescent dye is injected close
toatumorin advance, and light of a predetermined wave-
length is illuminated as excitation light onto a living body
observation portion that is presumed to include the sen-
tinel lymph node in the periphery of the tumor. Identifica-
tion of the sentinel lymph node is then carried out by
converting and displaying a fluorescence image of the
near-infrared wavelength band thatis generated from the
living body observation portion, to and as a visible image.
Patent Document 1: Japanese Patent Application Laid-
Open No. 2001-299676
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Disclosure of the Invention
Problems to be Solved by the Invention

[0006] However, with the above-described conven-
tional dye method, abundant experience is required to
visually trace the lymphatic duct that is dyed in blue, and
once the position of the sentinel lymph node is lost track
of, the dyeing must be repeated.

[0007] With the above-described conventional RI
method, though the above-mentioned experience for vis-
ually tracing a lymphatic duct and repeating of dyeing are
not required, there are such issues as the danger of ex-
posing the surroundings to radiation due to use of a ra-
dionuclide, radioisotopes being expensive, etc.

[0008] Withthe above-described conventional sentinel
lymph node detecting apparatus that uses a fluorescent
dye, though there is no danger of exposure to radiation,
the apparatus arrangement is complicated and difficult
to handle in medical situations, and good images cannot
be obtained necessarily.

[0009] Thepresentinvention hasbeenmadetoresolve
the above issues and an object thereof is to provide a
lymph node detecting apparatus that is simple in appa-
ratus arrangement, is easy to handle, and enables good
images to be obtained.

Means for Solving the Problem

[0010] Inorder to achieve the above object, this inven-
tion provides a lymph node detecting apparatus as de-
fined in claim 1. Further advantageous embodiments are
defined in dependent claims 2 - 4.

[0011] By arranging the above-described lymph node
detecting apparatus to have the adjusting means that
adjusts at least one of the luminance and the contrast of
the observation image output from the image pickup
means, display of good images is realized. A detecting
apparatus that enables lymph nodes to be detected read-
ily is thereby realized. Such a detecting apparatus is es-
pecially useful for detecting the above-mentioned senti-
nel lymph node.

[0012] Here, the image pickup means is preferably ar-
ranged as being integral with the excitation light source.
By providing such an arrangement in which the excitation
light source and the image pickup means are disposed
integrally, an apparatus that is simple in apparatus ar-
rangement and easy to handle is realized. Also, with such
an arrangement, the device can be made compact and
inexpensive.

[0013] The optical filter preferably transmits the fluo-
rescence image and transmits, at a predetermined light
intensity, a reflection image from the living body obser-
vation portion illuminated by the excitation light. An ob-
servation image, in which the fluorescence image and
the reflection image are overlapped, can thereby be ob-
tained and ascertainment of the position of the lymph
node in the living body observation portion is facilitated.
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[0014] The image displaying means is preferably
mountable onto a head portion of an observer. The need
to hold the lymph node detecting apparatus by a hand
during observation is thereby eliminated and the degree
of freedom of tasks besides observation can be in-
creased.

[0015] Animage recording means for recording the ob-
servation image adjusted by the adjusting means may
furthermore be equipped. Observation images during ob-
servation can thereby be recorded.

[0016] The lymph node detecting apparatus may fur-
thermore be equipped with a light guide means for guid-
ing the excitation light from the excitation light source to
the living body observation portion, and an image guide
means for guiding the fluorescence image from the living
body observation portion to the image pickup means. In
this case, the lymph node detecting apparatus is ar-
ranged as an endoscopic apparatus. The portion of a
living body that is to be incised can thereby be made
small. Also, image pickup can be performed close to a
lymph node to enable the lymph node to be detected at
higher precision.

Effects of the Invention

[0017] By this invention, a lymph node detecting ap-
paratus thatis simple in apparatus arrangement, is easy
to handle, and displays good images can be realized.

Brief Description of the Drawings
[0018]

[FIG. 1] FIG. 1 is an arrangement diagram of a first
embodiment of a sentinel lymph node detecting ap-
paratus.

[FIG. 2] FIG. 2 is a perspective view of an arrange-
ment of an excitation light source unit and an image
pickup device usedin the detecting apparatus shown
in FIG. 1.

[FIG. 3] FIG. 3 is a perspective view of an example
of an image displaying device.

[FIG. 4] FIG. 4 shows schematic diagrams of (a) a
fluorescence image, (b) a normal image, and (c) an
observation image in which the images are over-
lapped, of a living body observation portion.

[FIG. 5] FIG. 5 is a block diagram of an arrangement
example of an adjusting device used in the detecting
apparatus of FIG. 1.

[FIG. 6] FIG. 6 shows graphs relating to luminance
and contrast adjustments of an observation image
by the adjusting device.

[FIG. 7] FIG. 7 shows photographs of examples of
luminance and contrast adjustments of an observa-
tion image by the adjusting device.

[FIG. 8] FIG. 8 is an arrangement diagram of an en-
doscopic apparatus that is a second embodiment of
the lymph node detecting apparatus.
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Description of Symbols

[0019] 1 - sentinel lymph node detecting apparatus, 2
- excitation light source unit, 2a - excitation light source,
2b - supporting plate, 2c - opening, 3 - optical filter, 4 -
image pickup device, 5 - adjusting device, 5a - adjustment
instructing part, 5b - luminance adjusting part, 5¢ - con-
trast adjusting part, 6 - image displaying device, 6a - dis-
play part, 7 - image recording device, 10 - excitation light,
11 - fluorescence image, 15 - adjusted observation im-
age, 20 - living body observation portion, 21 - sentinel
lymph node.

Best Modes for Carrying Out the Invention

[0020] Preferredembodiments of alymphnode detect-
ing apparatus according to this invention shall now be
described in detail along with the drawings. In the de-
scription of the drawings, elements that are the same are
provided with the same symbol and overlapping descrip-
tion shall be omitted. The dimensional proportions in the
drawings do not necessarily match those of the descrip-
tion.

[0021] FIG. 1is an arrangement diagram of a first em-
bodiment of a sentinel lymph node detecting apparatus
that is a lymph node detecting apparatus according to
this invention. FIG. 2 is a perspective view of an arrange-
ment of an excitation light source unit and an image pick-
up device used in the detecting apparatus shown in FIG.
1. The arrangement of the sentinel lymph node detecting
apparatus of the embodiment shall now be described with
reference to FIGS. 1 and 2.

[0022] With this sentinel lymph node detecting appa-
ratus 1, an excitation light 10 of a predetermined wave-
length is illuminated onto a living body observation por-
tion 20 of a human body or other living body that includes
a sentinel lymph node 21, and the sentinel lymph node
is detected by observation of an image (fluorescence im-
age 11) due to fluorescence emitted from living body ob-
servation portion 20. In the detection of the sentinel lymph
node using this detecting apparatus 1, a fluorescent dye
is injected close to a tumor inside living body observation
portion 20 in advance. The fluorescence from the fluo-
rescent dye that accumulates in the sentinel lymph node
is then observed to detect the lymph node. The fluores-
cent dye used is selected suitably in consideration of the
specific arrangement of detecting apparatus 1, etc., and
as an example of such a fluorescent dye, indocyanine
green can be cited.

[0023] Detecting apparatus 1, shown in FIG. 1, in-
cludes an excitation light source unit 2, an optical filter
3, an image pickup device 4, an adjusting device 5, and
an image displaying device 6. Excitation light source unit
2 has a plurality of excitation light sources 2a and a sup-
porting plate 2b, on one surface of which excitation light
sources 2a are installed. Each of the plurality of excitation
light sources 2a is a light source that emits, as the exci-
tation light, light of the same wavelength and is used to
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illuminate excitation light 10 onto living body observation
portion 20 that includes sentinel lymph node 21. Also, as
shown in FIG. 2, excitation light sources 2a are arrayed
two-dimensionally with a central axis Ax of excitation light
source unit 2, which is an optical axis of detecting appa-
ratus 1, as a symmetry axis.

[0024] As excitation light source 2a, a laser diode (LD)
or a light emitting diode (LED) is preferably used. The
wavelength of excitation light 10 supplied from excitation
light source 2a is selected, based on the light absorbing
characteristics, etc., of the fluorescent dye used for ob-
servation, to be a wavelength that can excite the fluores-
cent dye. For example, if the above-mentioned indocya-
nine green is used as the fluorescent dye, the light ab-
sorption band thereof is in the near-infrared wavelength
band, and thus, a wavelength (such as a wavelength of
730nm) within this wavelength band is selected and used
as suited.

[0025] Supporting plate 2b is provided with an opening
2c at a central position that includes central axis Ax. This
opening 2c lets fluorescence image 11, which is gener-
ated from living body observation portion 20 and enters
from the front side of excitation light source unit 2, to pass
through to the rear. The above-mentioned plurality of ex-
citation light sources 2a are arrayed two-dimensionally
so as to surround opening 2c. With such an arrangement,
to prevent the intensity distribution of excitation light 10
that is illuminated toward living body observation portion
20 from being weak at the center due to the influence of
opening 2c, the optical axes of excitation light sources
2anearopening 2c are preferably inclined toward central
axis Ax.

[0026] Inside opening 2c of supporting plate 2b is in-
stalled optical filter 3, which, of the light from living body
observation portion 20 that is to be the object of obser-
vation, transmits light of the wavelength band of fluores-
cence image 11 generated from living body observation
portion 20. As optical filter 3, that having transmittance
characteristics of cutting reflected light resulting from the
reflection of excitation light 10 by living body observation
portion 20 and other light of wavelengths besides fluo-
rescence image 11, is preferably used.

[0027] Image pickup device 4 is installed at the rear of
excitation light source unit 2. In the present embodiment,
image pickup device 4 is disposed integrally with excita-
tion light source unit 2 with optical axis Ax being matched.
Fluorescence image 11, generated from the fluorescent
dye in living body observation portion 20 that is excited
by excitation light 10 illuminated from excitation light
source 2a, thus reaches image pickup device 4 upon
being transmitted through opening 2c of supporting plate
2b and optical filter 3. Image pickup device 4 picks up
the incident fluorescence image 11 and outputs an ob-
tained observation image as image data.

[0028] As image pickup device 4, for example, a CCD
camera that can acquire a two-dimensional image is
used. In particular, an image pickup device that can pick
up light of the wavelength band of fluorescence image
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11 (normally a near-infrared wavelength band, since a
fluorescence image of approximately 800nm is subject
to detection) at high sensitivity is preferably used as im-
age pickup device 4. To the plurality of excitation light
sources 2a and image pickup device 4, an excitation light
source power supply and an image pickup device power
supply are respectively connected as necessary. How-
ever, the power supplies, etc., are omitted from illustra-
tion in FIG. 1. As these devices, those that are battery-
driven may be used.

[0029] Adjusting device 5 is provided for the observa-
tion image output from image pickup device 4. This ad-
justing device 5 is an adjusting means for automatically
or manually adjusting the image data of the observation
image output from image pickup device 4. Adjusting de-
vice 5 in the present embodiment has a luminance ad-
justing part 5b and a contrast adjusting part 5¢ that per-
form adjustments of luminance and contrast, respective-
ly, on the observation image from image pickup device
4. The conditions of adjustment of the observation image
in adjusting parts 5b and 5c are instructed from an ad-
justment instructing part 5a. Adjustment instructing part
5a sets the adjustment conditions of the observation im-
age automatically or according to inputs from an observ-
er. However, if the adjustment conditions are fixed, such
an adjustment instructing part 5a does not have to be
provided. For transmission of the image data from image
pickup device 4 to adjusting device 5, awired or awireless
transmission method may be used.

[0030] Image displaying device 6 and image recording
device 7 are connected to adjusting device 5. As an im-
age for detecting sentinel lymph node 21, image display-
ing device 6 displays observation image 15, adjusted at
adjusting device 5, on a display part 6a thereof. As this
image displaying device 6, for example, a CRT monitor,
a liquid crystal display mounted to the CCD camera that
is image pickup device 4, etc., may be used. Image re-
cording device 7 is a recording means for recording the
data of the observation image adjusted at adjusting de-
vice 5. As this image recording device 7, for example, a
videotape recorder that records the observation image
onto avideotape thatis arecording medium may be used.
[0031] A method for detecting a sentinel lymph node
using sentinel lymph node detecting apparatus 1 shown
in FIG. 1 shall now be described. First, the fluorescent
dye, indocyanine green is injected close to a tumor. After
the elapse of a predetermined time, the indocyanine
green reaches sentinel lymph node 21 due to lymph flow.
When excitation light 10 of the predetermined wave-
length (for example, a wavelength of 730nm) is then il-
luminated by excitation light source unit 2 onto living body
observation portion 20 that includes sentinel lymph node
21, fluorescence image 11 of the near-infrared wave-
length band is generated from living body observation
portion 20 by the indocyanine green. Here, fluorescence
image 11 is transmitted through while the reflected light
from living body observation portion 20, illuminated by
excitation light 10, is cut by optical filter 3.
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[0032] Fluorescence image 11, transmitted through
optical filter 3, is then picked up by the CCD camera that
is image pickup device 4 and the data of the observation
image is output from the CCD camera to adjusting device
5. Adjusting device 5 performs luminance and contrast
adjustments on the observation image from image pickup
device 4. Adjusted observation image 15, used for de-
tecting the sentinel lymph node, is thus generated. By
thisimage 15 being displayed on display part 6a ofimage
displaying device 6, easy detection of sentinel lymph
node 21 is realized. Image 15 is also recorded as nec-
essary into the recording medium atimage recording de-
vice 7.

[0033] The effects of sentinel lymph node detecting ap-
paratus 1 according to the above-described embodiment
shall now be described.

[0034] Detecting apparatus 1, shownin FIG. 1, has the
arrangement where excitation light source unit 2, having
excitation light sources 2a that illuminate excitation light
10 onto living body observation portion 20, and image
pickup device 4, that picks up fluorescence image 11,
are disposed integrally. Matching of the optical axes of
excitation light source unit 2 and image pickup device 4
and other installation adjustment work are thus made un-
necessary. Also, with this arrangement, there is no need
to move excitation light source unit 2 and image pickup
device 4 separately in moving detecting apparatus 1. De-
tecting apparatus 1 of a simple apparatus arrangement
and easy handling is thus realized.

[0035] Also, the observation image acquired at image
pickup device 4 is not displayed as it is on image display-
ing device 6, but the luminance and the contrast of the
observation image are adjusted by means of adjusting
device 5 and the adjusted observation image 15 is used
as the image for detecting the sentinel lymph node. Dis-
play of a good image of living body observation portion
20 is thereby realized. By the above arrangement, de-
tecting apparatus 1 that enables sentinel lymph node 21
to be detected readily is realized. Also, with this arrange-
ment, the apparatus can be made compact and inexpen-
sive. In regard to the positioning of adjusting device 5, it
is preferably disposed close to or inside image pickup
device 4.

[0036] Also, with excitation light source unit 2, shown
in FIGS. 1 and 2, by two-dimensional arraying of the plu-
rality of excitation light sources 2a, excitation light 10 can
be illuminated uniformly across a predetermined range
onto living body observation portion 20. Excitation light
source 2a preferably has a function for adjusting the light
intensity thereof. Also, optical filter 3 is preferably in-
stalled in front of a lens of image pickup device 4 or within
image pickup device 4.

[0037] Adjusting device 5, image displaying device 6,
and image recording device 7 may be set up separately
from or integrally with excitation light source unit 2 and
image pickup device 4. As image displaying device 6, an
arrangement (such as a goggle type or glasses type ar-
rangement) that can be mounted onto a head portion of
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the observer as in the case of an image displaying device
60 shown in FIG. 3 is preferably used. The need to move
or hold image displaying device 6, etc., with a hand during
observation is thereby eliminated and the degree of free-
dom of work besides observation can be increased. In
this case, the excitation light sources, the image pickup
device, the adjusting device, and other components be-
sides image displaying device 6 may be arranged to be
integrally mounted along with the image displaying de-
vice.

[0038] Also, with the present embodiment, image re-
cording device 7 is provided for the adjusted observation
image from adjusting device 5. The observation image
during observation can thereby be recorded. However,
such an image recording device 7 does not have to be
provided if it is unnecessary.

[0039] Optical filter 3, which selectively transmits fluo-
rescence image 11 from among the light from living body
observation portion 20, may transmit, at a predetermined
light intensity, a reflection image from living body obser-
vation portion 20 illuminated by excitation light 10. As
schematically shown in FIG. 4, an observation image,
such as shown in FIG. 4(c), in which a fluorescence pic-
ture image, such as shown in FIG. 4(a) that corresponds
to a fluorescence image, and a normal picture image,
such as shown in FIG. 4(b) that corresponds to a reflec-
tionimage, are overlapped, can thereby be obtained. The
ascertainment of the position of sentinel lymph node 21
in living body observation portion 20 can thereby be fa-
cilitated.

[0040] When such an optical filter that transmits the
reflection image (normal image) of the excitation light
from living body observation portion 20 at a predeter-
mined intensity is used, the reflection image is preferably
transmitted at a light intensity no more than the fluores-
cence intensity of the fluorescence image, and especially
in order to clearly distinguish fluorescence image 11, the
reflection image is preferably transmitted at an intensity
of no more than 10% and preferably approximately 10%
of the fluorescence image.

[0041] The arrangement of adjusting device 5 and the
adjustments of the luminance and the contrast of the ob-
servation image shall now be described with a specific
example. FIG. 5 is a block diagram of an arrangement
example of the adjusting device used in the detecting
apparatus shown in FIG. 1.

[0042] With this example, adjusting device 5 has, in
addition to adjustment instructing part 5a, luminance ad-
justing part 5b, and contrast adjusting part 5¢c mentioned
above with FIG. 1, a signal separating circuit 5d and a
signal synthesizing circuit 5e. Normally, a composite vid-
eo signal, made up of a video signal and a synchronizing
signal, is output as the image data from image pickup
device 4 that acquires the two-dimensional image. The
composite video signal of the observation image that is
input into adjusting device 5 from image pickup device 4
is separated into the synchronizing signal and the video
signal at signal separating circuit 5d, and of these signals,
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the video signal is input into luminance adjusting part 5b
and contrast adjusting part 5¢c. Adjusting parts 5b and 5¢
perform luminance and contrast (gain and offset) adjust-
ments on the video signal according to adjustment con-
ditions instructed from adjustment instructing part 5a.
The video signal adjusted at adjusting parts 5b and 5¢
and the synchronizing signal are then synthesized again
by signal synthesizing circuit 5e and output as the com-
posite video signal of the adjusted observation image to
image displaying device 6.

[0043] Such adjustments of the observation image are
especially useful in the case where the optical filter, which
transmits, in addition to the fluorescence image (fluores-
cence picture image), the reflection image (normal pic-
ture image) from the living body observation portion at
the predetermined intensity, is used as described above.
FIG. 6 shows graphs relating to luminance and contrast
adjustments of an observation image by the adjusting
device. FIG. 7 shows photographs of examples of lumi-
nance and contrast adjustments of an observation image
by the adjusting device.

[0044] When the optical filter, which transmits a portion
of the reflection image, is used as described above, the
normal picture image and the fluorescence picture image
are mixed in the video signal as shown in FIG. 6(a). By
performing an adjustment of enhancing the contrast on
this video signal as shown in FIGS. 6(b) and 7(a), an
image in which the lymph node appears clearly can be
obtained. Also, by performing an adjustment of enhanc-
ing the luminance as shown in FIGS. 6(c) and 7(b), the
position of the lymph node in the living body observation
portion can be ascertained clearly from the image in
which the normal picture image and the fluorescence pic-
ture image are overlapped. By thus performing lumi-
nance and contrast adjustments on an observation im-
age, a good observation image can be obtained. As the
specific adjusting method, suitable settings may be made
according to the purpose as in the examples of adjusting
the luminance or contrast. In general, adjusting device 5
is arranged to adjust at least one of the luminance and
the contrast of the observation image.

[0045] The lymph node detecting apparatus according
to this invention shall now be described further.

[0046] FIG. 8 is an arrangement diagram of an endo-
scopic apparatus that is a second embodiment of the
lymph node detecting apparatus according to this inven-
tion.

[0047] With this endoscopic apparatus 100, an excita-
tion light 110 of a predetermined wavelength is illuminat-
ed onto a living body observation portion 120 of a living
body that includes a sentinel lymph node or other lymph
node 121, and the lymph node is detected by observation
of an image (fluorescence image 111) due to fluores-
cence emitted from living body observation portion 120.
[0048] Endoscopic apparatus 100, shown in FIG. 8,
includes an excitation light source unit 102, an optical
filter 103, an image pickup device unit 104, an adjusting
device 105, an image displaying device 106, and a fib-
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erscope 150. Fiberscope 150 includes a long, thin, flex-
ible inserted portion 150a that is inserted into a body and
used to observe living body observation portion 120, and
a manipulating portion 150b that is disposed at a base
portion with respect to inserted portion 150a.

[0049] Fiberscope 150 is provided with a light guide
optical fiber 151, which is a light guide means that guides
excitation light 110 from excitation light source unit 102
to living body observation portion 120, and an image
guide optical fiber 152, which is an image guide means
that guides the fluorescence image from living body ob-
servation portion 120 to image pickup device unit 104.
Also, lenses 151a and 152a are disposed at respective
end portions at the inserted portion 150a side of optical
fibers 151 and 152.

[0050] Excitation light source unit 102 is connected to
an end portion at the manipulating portion 150b side of
light guide optical fiber 151. This excitation light source
unit 102 has a single excitation light source 102a and an
excitation light source power supply 102b. Excitation light
source 102a is arranged from a light source that emits
light of the predetermined wavelength as the excitation
light, and is used to illuminate excitation light 110 onto
living body observation portion 120 that includes lymph
node 121. The same description as that provided in re-
lation to FIG. 1 applies in regard to the wavelength, etc.,
of excitation light 110.

[0051] Image pickup device unit 104 is connected to
an end portion at the manipulating portion 150b side of
image guide optical fiber 152. This image pickup device
unit 104 has optical filter 103 that transmits light of the
wavelength band of fluorescence image 111 generated
from living body observation portion 120, and an image
pickup device 104a that picks up fluorescence image 111
that has been transmitted through optical filter 103. Also,
an image forming optical system 104b, including an im-
age forming lens 104c, is disposed between optical fiber
152 and image pickup device unit 104.

[0052] Adjusting device 105 is provided for an obser-
vation image output from image pickup device 104a. As
with adjusting device 5 shown in FIG. 1, adjusting device
105 of the present embodiment has a luminance adjust-
ing part 105b and a contrast adjusting part 105c that re-
spectively perform luminance adjustment and contrast
adjustment on the observation image from image pickup
device 104a. The conditions of the adjustments of the
observation image at adjusting parts 105b and 105c¢ are
instructed from an adjustment instructing part 105a.
[0053] Image displaying device 106 and an image re-
cording device 107 are connected to adjusting device
105. Image displaying device 106 displays observation
image 115, adjusted at adjusting device 105, on a display
part 106a as an image for detecting sentinel lymph node
121. Image recording device 107 is a recording means
for recording the data of the observation image adjusted
at adjusting device 105.

[0054] As with detecting apparatus 1, shownin FIG. 1,
with endoscopic apparatus 100 that is the lymph node
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detecting apparatus shown in FIG. 8, the observation im-
age acquired by image pickup device 104a is not dis-
played as it is on image displaying device 106 but the
luminance and the contrast of the observation image are
adjusted by means of adjusting device 105, and the ad-
justed observation image 115 is used as the image for
detecting the lymph node. The display of a good image
of living body observation portion 120 is thereby realized.
By the above arrangement, endoscopic apparatus 100
that enables lymph node 121 to be detected readily is
realized.

[0055] Also, by applying the above arrangement to an
endoscopic apparatus, the portion of a living body that
is to be incised can be made small. Also, image pickup
can be performed close to a lymph node to enable the
lymph node to be detected at higher precision.

[0056] The sentinel lymph node detecting apparatus
according to this invention is not restricted to the above-
described embodiments and arrangement examples,
and various modifications are possible. For example,
though in regard to the excitation light source that illumi-
nates excitation light onto a living body observation por-
tion, excitation light source unit 2, having a plurality of
excitation light sources 2a, was used in the above-de-
scribed embodiment, a single excitation light source may
be used instead as in the embodiment shown in FIG. 8.
In regard to the image data output from the image pickup
device, if noise in the image data is a problem in the case
of a live moving image (30Hz), etc., a recursive filter or
other filtering method may be employed to reduce the
noise and obtain a clearer fluorescence image. Also, the
detecting apparatus of the above arrangement is not re-
stricted to a sentinel lymph node detecting apparatus and
can be applied generally as a lymph node detecting ap-
paratus.

[0057] Inregard to the fluorescent dye used to observe
the sentinel lymph node, though a water-soluble fluores-
cent dye is generally used, since a fluorescent dye, with
which a fluorescent dye is dissolved in physiological sa-
line, etc., is generally small in molecular weight, it may
not stay in the lymph node that is reached first and may
reach a second or a third lymph node. In this case, by
using a quantum dot of a diameter of several dozen nm
that emits near-infrared fluorescence or a fluorescent
tracer, in which a fluorescent reagent is bound to a metal
colloid or to latex beads, improvement of the precision
of identification of the sentinel lymph node position can
be anticipated.

Industrial Applicability

[0058] This invention can be used as a lymph node
detecting apparatus that is simple in apparatus arrange-
ment, is easy to handle, and enables good images to be
displayed.
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Claims
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1. Alymph node detecting apparatus comprising:

an excitation light source unit (2) having a plu-
rality of excitation light sources (2, 2a), each of
the light sources illuminating excitation light (10)
onto a living body observation portion (20) that
includes a lymph node (21) near a tumor into
which a fluorescent dye that emits fluorescence
of a predetermined wavelength has been inject-
ed in advance;

an optical filter (3), transmitting a fluorescence
image (11) generated from the living body ob-
servation portion;

an image pickup means (4), picking up the flu-
orescence image transmitted through the optical
filter (3);

an adjusting means (5), adjusting at least one
of a luminance and a contrast of an observation
image output from the image pickup means;
an image displaying means (6), displaying the
observation image, adjusted by the adjusting
means, as an image for detecting the lymph
node;

a supporting plate (2b), on one surface of which
the plurality of excitation light sources (2a) are
installed, the supporting plate (2b) having an
opening (2c) at a central position that includes
a central axis (Ax) of the excitation light source
unit (2), the central axis (Ax) is an optical axis
of the detecting apparatus, and

the plurality of excitation light sources (2a) are
arrayed two-dimensionally so as to surround the
opening (2c), and

the optical filter (3) is configured to transmit the
fluorescence image and transmit, at a predeter-
mined light intensity, a reflection image of the
excitation light from the living body observation
portion illuminated by the excitation light, where-
in the reflection image is transmitted at a light
intensity no more than the fluorescence intensity
of the fluorescence image.

2. The lymph node detecting apparatus according to
claim 1, further comprising an image recording
means (7), recording the observation image adjust-
ed by the adjusting means.

3. The lymph node detecting apparatus according to
claim 1 or 2, wherein the optical filter (3) is installed
inside the opening (2¢), and the fluorescence image
generated from the living body observation portion
(20) reaches the image pickup means (4) upon being
transmitted through the opening (2¢) and the optical
filter (3).

4. The lymph node detecting apparatus according to
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any one of claims 1 to 3, wherein the optical axes of
the exciting light sources (2a) near the opening (2c)
are inclined toward the central axis of the opening
(2c).

Patentanspriiche

Vorrichtung zum Erfassen von Lymphknoten, die
umfasst:

eine Erregerlichtquellen-Einheit (2), die eine
Vielzahl von Erregerlichtquellen (2, 2a) auf-
weist, wobei jede der Lichtquellen Erregerlicht
(10) auf einen Beobachtungsabschnitt (20) ei-
nes lebenden Kérpers richtet, der einen Lymph-
knoten (21) in der N&he eines Tumors ein-
schlief3t, in den im Voraus ein fluoreszierender
Farbstoff injiziert worden ist, der Fluoreszenz-
strahlung einer vorgegebenen Wellenldnge
emittiert;

ein optisches Filter (3), das ein von dem Beob-
achtungsabschnitt des lebenden Korpers er-
zeugtes Fluoreszenz-Bild (11) durchlasst;

eine Bildaufnahme-Einrichtung (4), die das
durch das optische Filter (3) durchgelassene
Fluoreszenz-Bild aufnimmt;

eine Anpassungs-Einrichtung (5), die eine Hel-
ligkeit oder/und einen Kontrast eines von der
Bildaufnahme-Einrichtung ausgegebenen Beo-
bachtungs-Bildes anpasst;

eine Bildanzeige-Einrichtung (6), die das durch
die Anpassungs-Einrichtung angepasste Beob-
achtungs-Bild als ein Bild zum Erfassen des
Lymphknotens anzeigt;

eine Trageplatte (2b), wobei an einer Flache
derselben die Vielzahl von Erregerlichtquellen
(2a) installiert sind, und die Trageplatte (2b) eine
Offnung (2c) an einer Mittelposition aufweist, die
eine Mittelachse (Ax) der Erregerlichtquellen-
Einheit (2) einschlielt, wobei die Mittelachse
(Ax) eine optische Achse der Erfassungsvor-
richtung ist, und

die Vielzahl von Erregerlichtquellen (2a) zwei-
dimensional so angeordnet sind, dass sie die
Offnung (2¢) umgeben, und

das optische Filter (3) so eingerichtet ist, dass
es das Fluoreszenz-Bild durchlasst und mit ei-
ner vorgegebenen Lichtstérke ein Reflexions-
Bild des Erregerlichtes von dem mit dem Erre-
gerlichtbestrahlten Beobachtungsabschnittdes
lebenden Korpers durchlasst, wobei das Refle-
xions-Bild mit einer Lichtstérke durchgelassen
wird, die nicht groéRer ist als die Fluoreszenz-
Stérke des Fluoreszenz-Bildes.

2. Vorrichtung zum Erfassen von Lymphknoten nach

Anspruch 1, die des Weiteren eine Bildaufzeich-
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nungs-Einrichtung (7) umfasst, die das durch die An-
passungs-Einrichtung angepasste Beobachtungs-
Bild aufzeichnet.

Vorrichtung zum Erfassen von Lymphknoten nach
Anspruch 1 oder 2, wobei das optische Filter (3) im
Inneren der Offnung (2c) installiert ist und das von
dem Beobachtungsabschnitt (20) des lebenden Kor-
pers erzeugte Fluoreszenz-Bild zu der Bildaufnah-
me-Einrichtung (4) gelangt, nachdem es durch die
Offnung (2c) und das optische Filter (3) durchgelas-
sen worden ist.

Vorrichtung zum Erfassen von Lymphknoten nach
einem der Anspriiche 1 bis 3, wobei die optischen
Achsen der Erregerlichtquellen (2a) in der Nahe der
Offnung (2c) zu der Mittelachse der Offnung (2c) hin
geneigt sind.

Revendications

Appareil de détection de noeud
comprenant :

lymphatique

une unité source de lumiére d’excitation (2)
ayant une pluralité de sources de lumiére d’ex-
citation (2, 2a), chacune des sources de lumiere
envoyant de la lumiére d’excitation (10) sur une
partie d’'observation de corps vivant (20) qui
comprend un noeud lymphatique (21) prés
d’'une tumeur dans lequel un colorant fluores-
cent qui émet de la fluorescence d’une longueur
d’'onde prédéterminée a été injecté a 'avance ;
un filtre optique (3), transmettant une image de
fluorescence (11) générée par la partie d'obser-
vation de corps vivant ;

un moyen de prélévement d’image (4), préle-
vantl'image de fluorescence transmise atravers
le filtre optique (3) ;

un moyen d’ajustement (5), ajustant au moins
I'un d’'une luminescence et d’'un contraste d’'une
sortie d'image d’observation du moyen de pré-
levement d'image ;

un moyen d’affichage d’image (6), affichant
'image d’observation, ajustée par le moyen
d’ajustement, comme image de détection de
noeud lymphatique ;

une plaque de support (2b), sur une surface de
laquelle la pluralité des sources de lumiéere d’ex-
citation (2a) sontinstallées, la plaque de support
(2b) présentant une ouverture (2c¢) au niveau
d’'une position centrale qui comprend un axe
central (Ax) de I'unité source de lumiére d’exci-
tation (2), I'axe central (Ax) étant un axe optique
de I'appareil de détection, et

la pluralité des sources de lumiére d’excitation
(2a) étant disposées en réseau bidimensionnel
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afin d’entourer I'ouverture (2c), et

le filtre optique (3) étant configuré pour trans-
mettre 'image de fluorescence et transmettre,
sous une intensité de lumiere prédéterminée,
une image de réflexion de la lumiére d’excitation
provenant de la partie d’observation de corps
vivant éclairée par la lumiére d’excitation, I'ima-
ge de réflexion étant transmise a une intensité
de lumiére non supérieure a l'intensité de fluo-
rescence de I'image de fluorescence.

Appareil de détection de noeud lymphatique selon
la revendication 1, comprenant en outre un moyen
d’enregistrement d'image (7), enregistrant 'image
d’observation ajustée par le moyen d’ajustement.

Appareil de détection de noeud lymphatique selon
la revendication 1 ou 2, le filtre optique (3) étant ins-
tallé a lintérieur de I'ouverture (2c), et 'image de
fluorescence générée par la partie d’'observation de
corps vivant (20) atteignant le moyen de préléve-
ment d’'image (4) lors de la transmission a travers
I'ouverture (2c) et le filtre optique (3).

Appareil de détection de noeud lymphatique selon
'une quelconque des revendications 1 a 3, les axes
optiques des sources de lumiéere d’excitation (2a)
pres de I'ouverture (2c) étant inclinés vers 'axe cen-
tral de I'ouverture (2c).
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Fig.2
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