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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a method of
detecting sentinel lymph nodes, into which tumor cells
first enter from the primary nidus of a tumor, and a system
therefor.

Description of the Related Art

[0002] In recent years, the rate of early detection of
cancer has been on the rise, and early surgical removal
of cancerous growths is frequently performed. Generally,
the objective of early surgical removal of cancerous
growths is the complete arresting of the disease, and
frequently, in addition to the diseased tissue, a plurality
of lymph nodes in the area surrounding the diseased tis-
sue, from which there is a suspected dangerof transfe-
ralof the disease, arealsoremoved. Inaddition, after re-
moval of the lymph nodes an examination to determine
the cause of the disease and whether or not the disease
has been transferred thereto is conducted thereon, and
the course of post-surgical treatment is determined.
[0003] Due to the fact that it is not known whether or
not the disease has been transferred to the lymph nodes
during performance the surgical removal thereof, a plu-
rality of lymph nodes in the surrounding vicinity of the
diseased tissueis removed, and the burden on the patient
is therefore great. Further, in the early stages of breast
cancer, for example, the rate of transfer of the disease
to lymph nodes is 20 percent, for the 80 percent of the
patients in whom the disease has not been transferred
to the lymph nodes, the removal thereof is unnecessary.
[0004] Inrecentyears, there has been a movement to
obtain both the complete arresting of cancer attained
through surgical removal of the cancerous tissue while
preserving the QOL (Quality of Life) of the patient. To
this end, one surgical method that has received much
attention, which is aimed at preventing unnecessary re-
moval of lymph nodes, is sentinel node navigation sur-
gery. Hereinafter, a simple explanation of sentinel node
navigation surgery will be given.

[0005] Forcasesinwhich cancer has been transferred
to lymph nodes, it has recently become clear, in light of
recent research, that it is not transferred randomly, but
is transferred through the lymph system to the lymph
nodes according to a set pattern. The first lymph node
into which cancer cells enter from the primary nidus of a
cancer is called a sentinel lymph node. It is believed that
for cases in which cancer has been transferred to the
lymph nodes, the cancer has definitely been transferred
to a sentinel lymph node.

[0006] Accordingly, by finding and excising the senti-
nel lymph node in a cancer removal surgery performed
in the early stages of the disease and performing a biopsy
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on the excised sentinel lymph node, and expediently di-
agnosing the cause of the disease, it can be determined
whether or not the cancer has been transferred to the
lymph nodes.

[0007] For cases in which the cancer is found to not
have been transferred to the lymph nodes, it is unneces-
sary to remove the remaining lymph nodes. For cases in
which the cancer is found to have been transferred to the
lymph nodes, depending upon the conditions, a plurality
of lymph nodes are surgically removed from the vicinity
surrounding the diseased tissue.

[0008] By performing sentinel node navigation sur-
gery, itbecomes unnecessary to remove lymph nodes of
patients for whom it has been determined that cancer
has not been transferred to their lymph nodes, and the
burden on such patients is reduced. Moreover, this type
of surgery is not limited to breast cancer, but can be em-
ployed in conjunction with open gastrointestinal tract sur-
gery or procedures utilizing a laparoscope.

[0009] There is a strong demand for a method of ac-
curately and easily detecting the sentinel lymph node
when performing sentinel node navigation surgery. One
conventional method of detecting the lymph node is the
colorant method, employing a blue colorant. According
to this method, a blue colorant is locally injected, ender-
mically or by use of an endoscope, into the vicinity sur-
rounding the diseased area directly preceding the per-
formance of cancer removal surgery. The injected blue
colorant advances from the position at which it was in-
jected toward the lymph nodes, and reaches the sentinel
lymph node 5-15 minutes after injection.

[0010] The examiner visually detects the sentinel
lymph node, which has been dyed blue. However, lymph
nodes are often covered with fatty tissue, etc., and the
sentinel lymph node must be searched for while such
tissue is peeled away, which makes for a time consuming
detection process. Moreover, while such searching and
peeling away of tissues obstructing view of the sentinel
lymph node is being performed, there are incidences in
which the blue colorant advances beyond the sentinel
lymph node and reaches other lymph nodes, whereby a
problem arises in that it becomes difficult to detect the
sentinel lymph node.

[0011] In addition, a method employing radioisotopes
an, RI method, has also been developed. According to
the Ri method, a radioisotope is locally injected, ender-
mically or by use of an endoscope, on the day prior to
surgery into the vicinity surrounding the diseased area.
The injected radioisotope advances from the position at
which it was injected towards the lymph nodes and stays
for a set duration at the sentinel lymph node. A few hours
after the radioisotope is injected a lymphosynthography
is performed, and the approximate position is marked.
When the surgery to remove the cancer is performed,
the marked position is cut open, and employing a cancer
gamma-probe, the gamma radiation emitted by the lymph
nodes in the vicinity of the opened position is detected;
the lymph node emitting the most gamma radiation is
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detected as the sentinel lymph node . According to the
RI method, because the tracer reaches the lymph nodes
beyond the sentinel lymph node in a short time and de-
tection of the sentinel lymph node does not become dif-
ficult, and the sentinel lymph node can be detected even
though it is covered with fatty, etc. tissue, although the
detection rate is improved, because radiation is em-
ployed, management of the surgical procedure is com-
plicated, and because a gamma probe is used, problems
arise in that the detection process must be performed
point-by-point and the information obtained cannot be
made into an image, and the procedure is expensive.
[0012] On the other hand, in recent years a method
employing fluorescent colorants, the fluorescent colorant
method, for detecting diseased tissue has been pro-
posed; a method as disclosed in PCT International Pub-
lication No. WO98/48845 for example, wherein a cyanine
colorant is thrown onto a living tissue, and by irradiation
thereof by stimulating light, the diseased tissue is detect-
ed.

[0013] According to the fluorescent colorant method
disclosed in aforementioned W0O98/48845, a photosen-
sitive material that emits fluorescent light upon stimula-
tion thereof by a stimulating light is applied in advance
as a fluorescent diagnostic agent to the tissue that is the
subject of an examination. Stimulating light in the wave-
length band to which the fluorescent diagnostic agent is
sensitive is irradiated onto the diseased tissue, causing
fluorescent light to be emitted from the fluorescent diag-
nostic agent accumulated thereon, and the area into
which the fluorescent diagnostic agent has permeated,
which contains the diseased tissue, is detected by recep-
tion of this fluorescent light. In addition, itis indicated that
the fluorescent diagnostic agent is also accumulated on
the sentinel lymph node, and that detection thereof is
possible.

[0014] However, in aforementioned PCT International
Publication No. WO98/48845, there is no mention of a
definite sentinel lymph node detection method or system.
Further, regardless of the fact that the fluorescent color-
ant method disclosed therein suffers the same difficulty
in detecting the sentinel lymph node due to the covering
thereof by fatty, etc. tissues, as in the normal detection
method, there is a problem in that no consideration is
addressed therein to this difficulty.

[0015] WO 98/48838 A discloses a sentinel lymphn-
ode detection method and system in which near infrared
light-absorbing dies are used to create photographs, vid-
eo tapes and the like.

SUMMARY OF THE INVENTION

[0016] The present invention has been developed in
consideration of the circumstances described above, and
itis a primary objective of the present invention to provide
a sentinel lymph node detection method and system
therefor capable of accurately and easily detecting the
sentinel lymph node by use of a fluorescent colorant.
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[0017] According to the first sentinel lymph node de-
tection method and system of the present invention, the
fluorescentlight, which is close to the near-infrared wave-
length band, emitted from the near-infrared fluorescent
colorant that has been injected into the area of tissue
under examination in the vicinity of the diseased portion,
which contains the sentinel lymph node, upon irradiation
thereof by stimulating light, is focused as a near-infrared
fluorescent image, and the near-infrared fluorescent im-
age is converted to a visible image.

[0018] In addition, a normal image composed of the
reflected light reflected by the area of tissue under ex-
amination thathas beenirradiated by anilluminating light,
which is composed of visible light, can be superposed
with the visible image that has been converted from the
near-fluorescent image, and observed.

[0019] Further, a method wherein the normal image
can be superposed with aforementioned visible image
and focused, and the focused image observed, as a vis-
ible image, is preferable.

[0020] According to the second sentinel lymph node
detection system of the presentinvention, the fluorescent
light, which is close to the near-infrared wavelength band,
emitted from near-infrared fluorescent colorant that has
been injected into the area of tissue under examination
in the vicinity of the diseased portion, which includes the
sentinel lymph node, upon irradiation thereof by stimu-
lating light, is photographed by a fluorescent image pho-
tographing means, and based on the photographed near-
infrared fluorescentimage, a visible image is formed, and
the visible image displayed.

[0021] In addition, a method can also be adopted
wherein a normal image of the reflected light reflected
by the area of tissue under examination that has been
irradiated by an illuminating light is photographed as a
normal image, said normal image is made into a normal
image and superposed with the visible image, and the
superposed image displayed.

[0022] Itis preferable that the normal image be photo-
graphed as a color mage.

[0023] In addition, the first sentinel lymph node detec-
tion system according to the present invention comprises
a stimulating light projecting means for projecting stimu-
lating light, which has a wavelength in the wavelength
range of light that stimulates the near-infrared fluorescent
colorant, onto the area of tissue under examination in the
vicinity of the diseased portion, which includes the sen-
tinel lymph node and into which said near - infrared flu-
orescent colorant for emitting fluorescent light having a
wavelength band within the near-infrared wavelength
band has been injected in advance, a fluorescent light
image focusing means for focusing the fluorescent light
having a wavelength band within the near-infrared wave-
length band emitted from the near-infrared fluorescent
colorant injected into the area of tissue under examina-
tion, and a visible-image converting means for converting
the fluorescent image having a wavelength band within
the near-infrared wavelength band focused by the fluo-
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rescent light image focusing means to a visible image
composed of light having a wavelength band within the
visible spectrum.

[0024] Here, "the near-infrared wavelength band" re-
fers to the 700 nm to 1500nm band of frequencies.
[0025] In addition, "converting means" refers to a
means for converting a near infrared fluorescent image
to a visible image; for example, an IR converter, IR view-
er, etc. that converts near-infrared light input thereto to
visible light and outputs said visible light.

[0026] Further, the first sentinel lymph node detection
system according to the present invention may also be
provided with an illuminating-light projecting means for
projecting illuminating light composed of visible light onto
the area of tissue under examination, and an observation
means for observing the normal image composed of the
illuminating light reflected by the area of tissue under
examination image superposed with the visible image,
which has been converted from the near-infrared image.
[0027] Still further, itis preferable that the first sentinel
lymph node detection system according to the present
invention also have a focusing means for superposing
said normal image with said visible image, and focusing
the superposed image, and an observation means for
observing the image focused by the focusing means and
the visible image.

[0028] The second sentinel lymph node detection sys-
tem according to the present invention comprises a stim-
ulating light projecting means for projecting stimulating
light, which has a wavelength in the wavelength range
of light that stimulates the near-infrared fluorescent col-
orant, onto the area of tissue under examination in the
vicinity of the diseased portion, which includes the sen-
tinel lymph node and into which said near-infrared fluo-
rescent colorant for emitting fluorescent light having a
wavelength band within the near-infrared wavelength
band has been injected in advance, a fluorescent image
photographing means for photographing the fluorescent
light having a wavelength band within the near-infrared
wavelength band emitted from the near-infrared fluores-
cent colorant injected into the area of tissue under ex-
amination, a fluorescent image forming means for form-
ing avisible image based on the fluorescentimage having
a wavelength band within the near-infrared wavelength
band photographed by said fluorescent image photo-
graphing means, and a display means for displaying said
visible image.

[0029] Inaddition, the second sentinel lymph node de-
tection system according to the present invention com-
prises anilluminating light projecting means for projecting
illuminating light composed of visible light onto the area
oftissue under examination, a normal image photograph-
ing means for photographing the normal image com-
posed of the reflected light reflected by the area of tissue
under examination upon illumination thereof by the illu-
minating light, a normal-image forming means for forming
a normal image from the photographed signal photo-
graphed by the normal image photographing means, and
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a superposed image forming means for forming a super-
posed image of the superposed visible image and normal
image, wherein the display means can be a means for
displaying superposed images.

[0030] Itis preferable thata colorimage photographing
means be utilized as aforementioned normal image pho-
tographing means. It is preferable that the fluorescent
light image focusing means, the converting means and
the observation means, or the fluorescent image photo-
graphing means, the fluorescent image forming means,
the normal image photographing means, the normal-im-
age forming means, the superposed image forming
means and the display means are constructed in the form
of a pair of goggles, a laparoscope, or a microscope.
[0031] It is preferable that the wavelength band of
aforementioned stimulating light be a wavelength and of
700 nm or larger.

[0032] In this case, in order to improve the stimulating
light absorption rate of the near-infrared fluorescent col-
orant, it is desirable that light having a wavelength band
near the peak frequency of the spectra of light that can
be absorbed by the near-infrared fluorescent colorant be
utilized as the stimulating light.

[0033] Further, when the near-infrared fluorescent col-
orantis irradiated by stimulating light, it is preferable that
the largest wavelength of light absorbed by the near-in-
frared fluorescent colorant be 700 nm or larger.

[0034] It is optimal that a cyanine colorant, of which
the largest absorbable wavelength is within the near-in-
frared wavelength band, be utilized as the near-infrared
fluorescent colorant; in particular, it is preferable that in-
docyanine green be utilized.

[0035] Normally, there are many occurrences in which
sentinel lymph nodes are covered in fatty, etc. tissues,
when sentinel lymph node detection employing the fluo-
rescent colorant method is performed, due to the fatty,
etc. a great deal of stimulating light and fluorescent light
are absorbed by the tissue covering the sentinel lymph
node, and there is a fear that accuracy in detecting the
sentinel lymph node becomes reduced, or that detection
of the sentinel lymph node becomes impossible.

[0036] Fig. 1 shows the degree of absorption for he-
moglobin, etc. contained in living tissue; it is known that
wavelengths of light in the visible spectra are easily ab-
sorbed by living tissue, and that wavelengths above ap-
proximately 700 nm are difficult for living tissue to absorb.
Because of this, if the wavelengths of both the stimulating
and the fluorescent light are near the near-infraredwave-
length band (700 nm - 1500 nm), it is difficult for the stim-
ulating light and the fluorescent light to be affected by
the fatty, etc. tissue covering a sentinel lymph node.
[0037] Inaddition, because autofluorescence does not
occur in living tissue due to exposure thereof to near-
infrared wavelengths of light, this can contribute to im-
proving the S/N ratio during observation.

[0038] According to the first sentinel lymph node de-
tection system described above, a near-infrared fluores-
cent colorantis locally injected in advance into the vicinity
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of diseased tissue, and light having a wavelength band
in the near-infrared wavelength range is projected as
stimulating light onto the area within the part of the vicinity
into which the near- infrared fluorescent colorant has
been injected where the sentinel lymph node is presumed
to be. Because the stimulating light is in the near-infrared
wavelength band, even if the sentinel lymph node is cov-
ered by fatty, etc. tissue, it is easy for the stimulating light
to reach the sentinel lymph node. In addition, because
the near-infrared fluorescent colorant for emitting near-
infrared fluorescent light has been accumulated on the
sentinel lymph node in advance, because it is also easy
for the fluorescent light emitted from the sentinel lymph
node to reach the surface of the tissue, by converting the
near-infrared fluorescent image emitted from the area of
the tissue under examination into a visible image and
displaying said visible image, the sentinel lymph node
can be detected easily and with a high degree of accu-
racy.

[0039] In addition, by providing an observation means
for superposing a normal image, which is formed of light
reflected by the area of tissue under examination upon
illumination thereof by illuminating light in the visible
spectra, with a visible image, and observing this super-
posed image and the visible image, the examiner can
observe both said visible and said normal image at the
same time, and can easily confirm the position of the
sentinel lymph node contained within the area of the tis-
sue under examination.

[0040] Further, if aforementioned observation means
is also provided with an image focusing means for su-
perposing the normal image with the visible image and
focusing the superposed image, and an observation op-
tical means for observing this superposed image and the
visible image, because the positions of the normal image
and the visible image are substantially matched, the vis-
ual verifiability when the normal image and the visible
image are observed at the same time is improved.
[0041] According to the first sentinel lymph node de-
tection system: a near-infrared fluorescent colorant is lo-
cally injected in advance into the vicinity of diseased tis-
sue; light having a wavelength band in the near-infrared
wavelength range is projected as stimulating light onto
the area within the part of the vicinity into which the near-
infrared fluorescent colorant has been injected where the
sentinel lymph node is presumed to be; the near-infrared
fluorescent light emitted from the area of the tissue under
examination is photographed by a fluorescent image
photographing means, and by displaying said photo-
graphed image as a visible image, even for cases in
which the sentinel image is covered by fatty, etc. tissue,
it is easy for the stimulating light to reach the sentinel
lymph node, and because it is also easy for the fluores-
cent light emitted from the near-infrared fluorescent col-
orant accumulated on the sentinel lymph node to reach
the surface of the tissue, the sentinel lymph node is easily
displayed as a visual image, and thereby, the sentinel
image can be easily detected with a high degree of ac-
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curacy.
[0042] In addition, because the fluorescent light emit-
ted from the sentinel lymph node can be rendered as a
visible image, it is possible to halt or record a displayed
image, and the ease with which the sentinel lymph node
is detected is improved one level.

[0043] Further, by displaying a superposed image
formed of the normal image composed of reflected illu-
minating light superposed with the fluorescentimage, the
examiner can observe the fluorescentimage and the nor-
mal image at the same time, and the position of the sen-
tinel lymph node contained within the area of tissue under
examination can be easily confirmed.

[0044] If the normal image is photographed as a color
image, the relative relation of the actual position of the
area of tissue under examination to that of the displayed
position thereof can be confirmed, and identification of
the sentinel lymph node becomes easy.

[0045] If the sentinel lymph node detection system de-
scribed above is constructed in the form of a pair of gog-
gles, when performing detection of the sentinel lymph
node, the examiner can freely use both hands, and ease
of operability of the system is thereby improved.

[0046] Further, if the sentinel lymph detecting system
is constructed in the form of a laparoscope, when per-
forming detection of the sentinel lymph node, there is no
need to carryout an abdominal operation and the burden
on the patient is thereby reduced.

[0047] Still further, if the sentinel lymph node detection
system described above is constructed in the form of a
microscope, when performing detection of the sentinel
lymph node, the detailed position of the sentinel lymph
node can be confirmed, whereby the fear of inflicting
damage to the surrounding tissues of the sentinel lymph
node during performance of the surgical procedure to
remove the sentinel lymph node is reduced, and the bur-
den on the patient is reduced.

[0048] If the wavelength of the stimulating light is 700
nm or larger, it is difficult for it to be absorbed by the
tissue. In addition, if the largest wavelength absorbable
by the near-infrared fluorescent colorant is 700 nm or
larger, the stimulating light is efficiently absorbed by the
near-infrared fluorescent colorant.

[0049] As described above, if a cyanine colorant, of
which the largest absorbable wavelength is near the
near-infrared wavelength band, is utilized as the near-
infrared fluorescent colorant, when said near-infrared flu-
orescent colorant is irradiated by stimulating light having
awavelength bandinthe near-infrared range, fluorescent
light is efficiently emitted therefrom. In particular, if Indo-
cyanine green is utilized, not only is absorption by the
tissue not affected by dispersion, but because there is
no adverse effect due to background autofluorescence,
when focusing and photographing the fluorescent light
emitted by the sentinel lymph node, only the fluorescent
light that is the object of said focusing and photographing
can be easily focused and photographed, and the relia-
bility of the system can be improved.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0050]

Figure 1is a graph provided for explaining the degree
of absorption for hemoglobin, etc.,

Figure 2 is a schematic drawing of a sentinel lymph
node detection system according to the present in-
vention,

Figure 3 shows the chemical formula of Indocyanine
green,

Figure 4 shows the absorption spectrum of indocy-
anine green and the fluorescent spectrum,

Figure 5is a schematic drawing of a firstembodiment
of a laparoscope implementing the present inven-
tion,

Figures 6A, 6B and 6C are provided for illustration
and explanation of display images,

Figures 7A, 7B and 7C are provided for illustration
and explanation of display images, and

Figure 8A, 8B and 8C are provided for illustration
and explanation of display images.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0051] Hereinafter the preferred embodiments of the
present invention will be explained with reference to the
drawings. Fig. 2 is a schematic view of the configuration
of a sentinel lymph node detection system according to
the first embodiment of the present invention; according
to this system, the near-infrared fluorescent colorant in-
docyanine green is locally injected in advance into the
vicinity of a tumor, and the fluorescent light emitted from
the area of tissue under examination, upon irradiation
thereof by stimulating light, is observed by use of a goggle
type observation unit and detection of the sentinel lymph
node is performed.

[0052] The sentinel lymph node detection system of
the current embodiment comprises a fluorescent lamp
100, a stimulating light projecting unit 110, which is pro-
vided with a light source for producing fluorescent-image
observation use near-infrared stimulating light, and a
goggle type observation unit 120 to be worn by an ex-
aminer for performing observation. Note that a typical
configuration of the eyepiece of one side of the observa-
tionunit 120 is shown in Fig. 2; actually, the observation
unitis provided as a goggle type unit providing for viewing
by both eyes.

[0053] Fluorescent lamp 100 is a fluorescent lamp for
emitting white light L1 as illuminating light composed of
visible light, which, by electricity supplied from an off-the-
shelf general electrical power source, flashes at a fre-
quency cycle of 50 Hz.

[0054] Stimulating light projecting unit 110 is provided
with a semiconductor laser 111 for producing stimulating
light L2 having a wavelength of 790 nm, and a stimulating
light source-use driver 112, which is electrically connect-
ed to semiconductor laser 111. Stimulating light source-
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use driver 112 is connected to an off-the-shelf general
electrical power source (not shown), and in addition, con-
trols the emission timing of semiconductor laser 111 so
that the stimulating light L2 is emitted from semiconductor
laser 111 in the cycle which is the reverse of that of flu-
orescent light 110.

[0055] Observation unit 120 comprises an objective
lens, a near-infrared cutoff filter 122, a half mirror 123,
an eyepiece 124, an objective lens 125, a near-infrared
cutoff filter 126, an image intensifier 127, a fluorescent
light panel 128, a lens 129, and a mirror 130.

[0056] Near-infrared cutoff filter 122 cuts off light hav-
ing a wavelength of 700 nm or larger, and near-infrared
cutoff filter 126 cuts off light having a wavelength of 820
nm or smaller.

[0057] Note that objective lens 125 and near-infrared
cutoff filter 126 compose the fluorescent light image fo-
cusing means of the invention; fluorescent light panel
128 composes the converting means, and mirror 130,
half mirror 123, objective lens 121, lens 129, and objec-
tive lens 124 compose the observation means. In partic-
ular, objective lens 121 composes the image focusing
means of the invention, and eyepiece 124 composes the
observation optical means.

[0058] Hereinafter, the operation of the sentinel lymph
node detection system according to the first embodiment
will be explained.

[0059] An example of detecting a sentinel lymph node
in a case in which the patient has a tumor in his or her
gastrointestinal tract will be used for the purpose of ex-
planation.

[0060] First, at a predetermined time prior to the per-
formance of an abdominal operation, an endoscope is
inserted into the patient’s gastrointestinal tract, and 5 mg
of indocyanine green per each 1 Kg of body weight of
the patient is locally injected into the vicinity of the tumor
via an opening in a forceps. Indocyanine green is a cy-
anine colorant, and the chemical formula thereof is
shown in Fig. 3. In addition, indocyanine green that has
been bound to blood plasma protein displays an absorp-
tion spectrum and a fluorescent spectrum as shown in
Fig. 4; the largest absorbable wavelength is 805n nm and
the largest fluorescent light wavelength is 835 nm.
[0061] After passage of a predetermined period of
time, when performing open abdominal surgery, the in-
docyanine green injected into the vicinity of the tumor
passes through the lymph system and is accumulated
on a sentinel lymph node 11. The sentinel lymph node
11 is covered by a less than 1cm thick layer of fatty, etc.
tissue. In this state, detection of the sentinel lymph node
is performed. White light L1 is emitted from fluorescent
lamp 100 at a regular frequency cycle of 50Hz. Driven
by stimulating light source-driver 112, stimulating light L2
having a wavelength of 790 nm is projected onto an area
of tissue under examination 10 from semiconductor laser
111 at an emission cycle the reverse that of white light
L1. Because stimulating light L2 is of a wavelength that
is difficult for the tissue covering sentinel lymph node 11
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to absorb, it passes through said tissue, and is absorbed
by the indocyanine green accumulated on sentinel lymph
node 11. Fluorescent light L4 is emitted from the indocy-
anine green accumulated on sentinel lymph node 11. The
distribution of the wavelength spectrum of said fluores-
cent light L4 is shown in Fig. 4.

[0062] The reflected light L3 of white light L1 and the
reflected light of stimulating light L2, and near-infrared
fluorescentlight L4 enter objective lens 121 and objective
lens 125. Because light having a wavelength of 700 nm
or smalleris cutoff by near-infrared fluorescent light cutoff
filter 122, the reflected light of stimulating light L2 and
near-infrared fluorescent light L4 are cutoff. Only light
having a wavelength of 700 nm or larger from among the
reflected light L3 of the white light L1 passes through
near-infrared fluorescent light cutoff filter 122. After pass-
ing through near-infrared fluorescent light cutofffilter 122,
said light reaches the examiner’s eye through eyepiece
124. Because of this the examiner can see the normal
image composed of the reflected light L3 passing through
half mirror 123.

[0063] In addition, because light having a wavelength
of 820 nm or smaller is cutoff by near-infrared fluorescent
light cutoff filter 126, from among the light entering ob-
jective lens 125, the reflected light L3 of white light L1
and the reflected light of the stimulating light are cutoff.
Only light having a wavelength of 820 nm from among
near- infrared fluorescent light L4 passes through near-
infrared fluorescent light cutoff filter 126. A portion of the
near-infrared fluorescent light L4 is cutoff by near-infra-
red fluorescent light cutoff filter 126, however, because
there are many fluorescent spectra in the wavelength
band of 820 nm and above, no difficulties are encoun-
tered.

[0064] Near-infrared fluorescent light L4 is focused on
the input face of image intensifier 127, which is an image
magnifying tube, by objective lens 125. The electron flow
is converted at image intensifier 127, and the portion of
the magnified signal having a large light strength is con-
verted to the white portion of a glossy black and white
visibleimage. The visible image is reflected by mirror 130
and half mirror 123, and reaches the eye of the examiner.
Because of this, the examiner can see the visible image
reflected by half mirror 123.

[0065] The distance from the examiner’s eye 12 to the
area of tissue under examination 12, that is, the length
of the optical path from the position of the eyepiece to
the normal image and the distance from the examiners
eye to fluorescent light panel 128, that is, although there
is a difference in the length of the optical path from the
eye of the observer to the visible image, because the
normal image is superposed on the visible image by ob-
jective lens 121, eyepiece 124, objective lens 125 and
lens 129, the examiner can observe the superposed im-
age of the normal image and the visible image without
hindrance.

[0066] According to the operation described above,
because the wavelength band of stimulating light L2 is
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inthe near-infrared wavelength range, evenifthe sentinel
lymph node 11 is covered with fatty, etc. tissue, the stim-
ulating light easily reaches the sentinel lymph node 11.
In addition, because the indocyanine green accumulated
in advance on the sentinel lymph node emits near-infra-
red fluorescent light upon irradiation thereof by stimulat-
ing light, the fluorescent light easily reaches the surface
of the tissue. Because the near-infrared fluorescent im-
age emitted by the area of tissue under examination is
converted to a visible image by fluorescent light panel
128 and displayed, the sentinel lymph node can be easily
detected with a high degree of accuracy.

[0067] In addition, white light L1, which is visible light,
is irradiated onto the area of tissue under examination,
and the normal image composed of the reflected light L3
is superposed on the position at which the visible image
is focused, and focused. By observation of this focused
image, the examiner can observe both the visible image
and the normal image at the same time, and the position
of the sentinel lymph node contained within the area of
tissue under examination can be easily confirmed.
[0068] Becausethe sentinellymphnode detection sys-
tem of the first embodiment described above is construct-
ed in the form of a pair of goggles, when performing de-
tection of the sentinel lymph node, the examiner can free-
ly use both hands, and ease of operability of the system
is thereby improved.

[0069] In addition, as an example of a different form,
if the observation unit is constructed in the form of a mi-
croscope, when performing detection of the sentinel
lymph node, the detailed position of thereof can be con-
firmed, whereby the fear that damage will be inflicted on
the tissue in the surrounding vicinity, as well as the bur-
den to the patient can be reduced.

[0070] Note thataccording to the current embodiment,
an observation unit comprising a mirror 130, a half mirror
123, an objective lens 121, a lens 129 and an objective
lens 124 has been employed, however, it is not limited
to this; for example, it can be constructed so that obser-
vation is performed without use of a lens optical system.
Observation means consisting of a variety of optical
means combined in various configurations can be em-
ployed: For example, a configuration comprising a nor-
mal image optical path and an optical system for focusing
a false image of a visible image; or conversely, a config-
uration for observing a visible image without employing
a lens optical system, comprising a visible image optical
path and an optical system for focusing a normal image;
etc.

[0071] Next, a second preferred embodiment of the
sentinel lymph node detection system according to the
present invention implemented in a laparoscope will be
explained. Fig. 5 is a schematic drawing of the configu-
ration of a laparoscope implementing the second embod-
iment of the sentinel lymph node detection system ac-
cording to the present invention. As in the first embodi-
ment, the apparatus of the current embodiment facilitates
detection of a sentinel lymph node by detecting the flu-
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orescent light emitted from the sentinel lymph node upon
irradiation of the near-infrared fluorescent colorant indo-
cyanine green accumulated thereon, which has been in-
jected into the patient in the vicinity of diseased tissue,
by stimulating light projected onto the area of tissue under
examination.

[0072] This laparoscope apparatus comprises an illu-
mination unit 200 provided with a light source for produc-
ing normal-image photographing-use white light and flu-
orescent image photographing-use stimulating light, a
laparoscope insertion portion 210, which is inserted into
the body of the patient, a photographing unit 220 for pho-
tographing the normal image, which is composed of re-
flected light of the white light, and fluorescent images
composed of the near-infrared fluorescent light emitted
from the area of tissue under examination upon irradia-
tion thereof by stimulating light, a normal-image forming
unit 230 for performing the image processing to display
the normal image as a color image, a fluorescent image
forming unit 240 for performing the image processing to
display the near-infrared fluorescent image as a stepped
image corresponding to the degree of strength of the light,
a superposed image forming means 250 for superposing
the color image of the normal image and the stepped
image of the fluorescent image, a control unit 260, which
is connected to each unit, for controlling the operation
timing, and a monitor 270 for displaying the normal image
(the color image of the normal image) superposed by
superposed image forming unit 250 and the fluorescent
image.

[0073] llluminating unit 200 comprises a semiconduc-
tor laser 201 for emitting fluorescent image-use stimulat-
ing light L2 having a wavelength of 790 nm, a white light
source 202 for emitting normal image photographing-use
white light L2, and a switching mirror 20 for switching the
emission of the white light L2 and the emission of stim-
ulating light L1 according to a predetermined timing.
[0074] Laparoscope insertion portion 210 is provided
with a light guide 211 extending internally to the forward
end thereof, and a 5-lens relay lens 212. An illuminating
lens 213 and an objective lens 214 are provided in the
forward end of light guide 211 and relay lens 212, that
is, the forward end of laparoscope 210. Relay lens 211
is formed of composite glass fiber and is connected to
illuminating unit 200.

[0075] Photographing unit220 comprises a near-infra-
red use CCD 221 for photographing the fluorescent im-
age formed of the near-infrared fluorescent light L4 en-
tering via the relay lens 212, a color CCD 222 for photo-
graphing the normal image formed of the reflected light
L3 of white light L1, a dichroic mirror 223 for separating
the near-infrared fluorescentlight L4 an the reflected light
L3, a stimulating light cutoff filter 224 for removing the
reflected light of the stimulating light L2 from the super-
posed near-infrared fluorescent light L4 and reflected
light L3 of stimulating light L2, a CCD cable 225, which
is connected to near-infrared use CCD 221, for transfer-
ring a photographed signal, and a CCD cable 226, which
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is connected to color CCD 222, for transferring a photo-
graphed signal. The dichroic mirror 223 passes light hav-
ing a wavelength of 810 nm or larger, reflects in a per-
pendicular direction light having a wavelength of 810 nm
or smaller, and cuts off light having a wavelength of 800
nm or smaller.

[0076] Normal-image forming means 230 comprises a
signal processing circuit 231 for making a color image
signal from the normal image photographed by CCD 222,
an A/D converting circuit 232 for digitizing the colorimage
signal obtained by said signal processing circuit 230, a
normal image memory 233 for saving the digitized color
image signal, a D/A conversion circuit 234 for performing
DA conversion on the color image signal output from said
normal image memory 233, and a normal image encoder
235 for converting the colorimage signal to a video signal.
[0077] Fluorescent image forming means 240 com-
prises a signal processing circuit 241 for performing sam-
pling, clamping, blanking, amplification, etc. on the signal
obtained by CCD 221 and making a green, stepped im-
age signal, an A/D converting circuit 242 for digitizing the
stepped image signal obtained by said signal processing
circuit 241, a fluorescent image memory 243 for saving
the digitized color image signal, a D/A conversion circuit
244 for performing DA conversion on the stepped image
signal output from said fluorescent image memory 243,
and a fluorescent image encoder 245 for converting the
color image signal to a video signal.

[0078] Superposed image forming means 250 com-
prises a superimposer 251 for superposing the color im-
age signal output from normal image encoder 235 on the
stepped image signal output from fluorescent image en-
coder 245, and an RGB encoder 252 for converting the
display signal, which is a video signal, to an RGB-type
display signal.

[0079] Hereinafter, the operation of the laparoscope
described above will be explained.

[0080] The same way as in the first embodiment, an
example in which the procedures for detecting the sen-
tinel lymph node with respect to a tumor located in the
gastrointestinal tract of a patient will be use for the pur-
pose of explanation.

[0081] First, at a predetermined time prior to the per-
formance of an abdominal operation, an endoscope is
inserted into the patient’s gastrointestinal tract, and in-
docyanine green is locally injected into the vicinity of the
tumor via an opening in a forceps. After the passing of a
predetermined period of time, sentinel lymph node de-
tection is performed using the laparoscope.

[0082] According to this laparoscope apparatus, pho-
tographing of the normal image and photographing of the
near-infrared fluorescent image are performed in a time
division manner. Exposure to the emission of white light
L1 and reflected light L3 from color CCD 222 is performed
for a little less than 30 ms every 60 ms. On the other
hand, exposure to the emission of stimulating light L2
and near-infrared fluorescent light L4 from near-infrared
use CCD 221 is performed in the opposite cycle, for a
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little less than 30 ms every 60 ms.

[0083] For the sake of simplicity in the explanation,
first, the operations for displaying a normal image will be
explained, and afterwards, the operation for displaying a
fluorescent image will be explained. When a normal im-
age is photographed, the switching mirror 203 within the
illuminating unit 200 is driven by a signal from the con-
troller 260 and moved to the position of the broken line
so as to not interfere with the progress of white light L1,
The white light L1 emitted from white light source 202
enters the light guide 211 by way of lens 205 and lens
206, and after being guided to the forward end of the
laparoscope insertion portion 210, is projected by illumi-
nating lens 213 onto the area of tissue under examination
containing the sentinel lymph node 11.

[0084] The reflected light L3 of the white light L1 is
focused by objective lens 214, guided via relay lens 212,
reflected by dichroic mirror 223 and enters color CCD
222. The photographed signal of a normal image photo-
electrically converted by color CCD 222 is output to signal
processing circuit 231 via CCD cable 225.

[0085] The signal photographed by color CCD 222 is
subjected to correlative double sampling, clamping,
blanking, and amplifying, etc. by signal processing circuit
231, and afterwards, the luminescence and color signals
are separated, and a color image signal obtained.
[0086] The color image signal obtained for each pixel
by the signal processing circuit 231 is input to A/D con-
verting circuit 232, and after digitization of each signal,
is saved in normal image memory 233.

[0087] The color mage signal saved in the normal im-
age memory 233 is matched to the display timing and
DA converted by D/A converting circuit 234. The signal
output from D/A converting circuit 234 is converted to a
predetermined video signal by normal image encoder
235, input to superimposer 251 and output to monitor
270 and RGB decoder 252 as a video signal that has
been superposed with a stepped fluorescent image,
which is described below. The detailed operations of
monitor 270 and RGB decoder 252 will be described be-
low.

[0088] Next, the operation for cases in which a fluo-
rescentimage is to be displayed will be explained. Based
on a signal from controller 260, the switching mirror 203
within the illuminating unit 200 is moved to the position
of the solid line so that the stimulating light L2 emitted
from the semiconductor laser 201 is reflected toward the
light guide 211. The stimulating light L2 emitted from the
semiconductor laser 201 advances toward switching mir-
ror 203 via lens 204. The stimulating light L2 reflected by
switching mirror 203 is directed into light guide 211 by
lens 206, and after being guided to the forward end of
the laparoscope insertion portion 210, is projected by il-
luminating lens 213 onto the area of tissue under exam-
ination containing the sentinel lymph node 11.

[0089] The near-infrared fluorescent light L4 emitted
from the area of tissue under examination and the re-
flected light of the stimulating light L2 are focused by
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focusing lens 214, are guided by relay lens 212, pass
through dichroic mirror 223 and enter stimulating light
cutoff filter 224. The reflected light of stimulating light L2
is cutoff by the stimulating light cutoff filter, and the near-
infrared light L4 enters near-infrared use CCD 221. The
signal charge photoelectrically converted, corresponding
to the light strength, by the photosensitive portion of near-
infrared use CCD 221 is output to the signal processing
circuit 241 of the fluorescent image forming means 240
by way of CCD cable 26.

[0090] The signal output from near-infrared use CCD
221 is subjected to correlative double sampling, clamp-
ing, blanking, and amplifying, etc. by signal processing
circuit 241, and afterwards, a green stepped image sig-
nal, corresponding to the strength of the near-infrared
fluorescent light, is made, and output to the A/D convert-
ing circuit 242.

[0091] The color image signal obtained for each pixel
by the signal processing circuit 231 is input to A/D con-
verting circuit, and after digitization of each signal, is
saved in normal image memory 233. The signal input to
A/D converting circuit 242 is digitized and saved in fluo-
rescent image memory 243. The digitized signal saved
in the fluorescent image memory 243 is matched to the
display timing and DA converted by D/A converting circuit
244. The signal output from D/A converting circuit 244 is
converted to a predetermined video signal by fluorescent
image encoder 235, input to superimposer 251. For ex-
ample, if the normal image output from the normal image
decoder 235 is a color image such as that shown in Fig.
6A, and the fluorescentimage output from the fluorescent
image decoder 245 is a stepped image such as that
shown in Fig. 6B, the display image of the superposed
color and stepped images is a display image such as that
shown in Fig. 6C. This display image signal is output to
monitor 270 and RGB decoder 252.

[0092] Monitor 270 converts the display signal, which
is a video signal, and displays the display image. The red
color of the tissue is the underlying tone of a normal im-
age. Because the green color of a stepped image be-
comes denser corresponding to the light strength, the
portion of the image having a large light strength, that is,
the portion where the sentinel lymph node is, is displayed
in yellow. The RGB decoder 252 reverse calculates each
color signal (R, B, G) from the display image signal, and
outputs the obtained signal to a direct color input appa-
ratus (not shown), such as a printer, animage processing
apparatus, etc. Note that the controller 260 controls the
continuous series of operations described above.
[0093] According to the operations described above,
the near-infrared fluorescent light emitted from the area
of tissue under examination, into which indocyanine
green has been locally injected in advance, is photo-
graphed by a fluorescent image photographing means,
and by displaying the fluorescentimage, which is a visible
image, as a fluorescentimage, even if the sentinel lymph
node 11 is covered with fatty, etc. tissue, because it is
easy to display a sentinel lymph node image 21, which
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is formed by the fluorescent light emitted from the sentinel
lymph node in the fluorescent image, an examiner can
quickly and easily detect the sentinel lymph node. In ad-
dition, because the fluorescent light emitted from the sen-
tinel lymph node has been made into an image, it be-
comes possible to record or halt the display image as a
still image, and the ease with which the sentinel lymph
node can be detected is raised by a level.

[0094] In addition, by displaying the superposed dis-
play image of the superposed color image, which is
formed by the reflected light L3 of the white light L1, and
the green stepped image, which is formed corresponding
to the light strength of the near-infrared fluorescent light,
an examiner can observe the normal image and the flu-
orescent image at the same time, and because the zone
where the sentinel lymph node is located is displayed in
yellow, the position of the sentinel lymph node contained
within the area of tissue under examination can easily be
confirmed.

[0095] Note that because the normal image described
above is displayed as a color image, the corresponding
relationship of the actual area of tissue under examina-
tion 10 and the displayed area of tissue under examina-
tion 20 can be easily discerned; therefore, the actual po-
sition of sentinel lymph node 11 can easily be detected
from the displayed position thereof.

[0096] In addition, according to the current embodi-
ment, although a near-infrared fluorescent image is dis-
played utilizing a stepped green image, as an alternative
example, as shown in Fig. 7B, photographed zones hav-
ing near-infrared fluorescent light strength perunitofarea
above a predetermined value are shown as closed
zones, said image is superposed with the normal image
shown in Fig. 7A, and an image such as that shown in
Fig. 7C can be displayed. In this case, because it is easy
to discern the zone where the sentinel lymph node is, the
ease with which the sentinel lymph node can be detected
is raised by a level.

[0097] Further, as another example, as shown in Fig.
8B, the light strength of photographed zones having near-
infrared fluorescent light strength per unit of area above
a predetermined value are shown as numbers, said im-
age is superposed with the normal image shown in Fig.
8A, and an image such as that shown in Fig. 8C can be
displayed. In this case, even for cases in which the indo-
cyanine green has reached several lymph nodes, by re-
ferring to the displayed numbers, the sentinel lymph node
can be confirmed.

[0098] Still further, by constructing the sentinel lymph
node detection system described above in the form of a
laparoscope, when sentinel lymph node detection is to
be performed, there is no need to perform an abdominal
operation, and the burden on the patient is reduced.
[0099] On the other hand, for cases in which a sentinel
lymph node detection system employing the photograph-
ing apparatus described above is used during the per-
formance of an abdominal operation, it is possible to sim-
ply construct the photographing apparatus in the form of
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atelevision camera; it can also be constructed in the form
of a pair of goggles.

[0100] Note that according to the first and second em-
bodiments, because indocyanine green, which is a cya-
nine colorant having a largest absorbable wavelength in
the near-infrared wavelength band, is employed, not only
is it not easily affected by absorption by tissue or random
dispersion, because background autofluorescence also
produces no adverse effect, when the fluorescent light
is focused or photographed, only the fluorescent light that
is the objective can easily be focused or photographed,
and the reliability of the sentinel lymph node detection
system is thereby improved.

Claims

1. Asentinellymph node detection method, comprising
focusing a fluorescent image composed of fluores-
cent light having a wavelength band within the near-
infrared wavelength band emitted from a near-infra-
red fluorescent colorant, which emits fluorescent
light having a wavelength band within the near-infra-
red wavelength band, that has been injected into the
area of tissue under examination in the vicinity of a
diseased portion, which includes the sentinel lymph
node, upon irradiation thereof by stimulating light,
and
converting said focused fluorescent image com-
posed of fluorescent light having a wavelength band
within the near-infrared wavelength band to a visible
image, wherein
a normal image composed of the reflected light re-
flected by the area of tissue under examination that
has been irradiated by an illuminating light com-
posed of visible light and said visible image are su-
perposed and observed.

2. A sentinel lymph node detection method as defined
in claim 1, wherein
said normal image is superposed on said visible im-
age and focused, and
said focused image and said visible image are
viewed.

3. Asentinel lymph node detection method, comprising
photographing a fluorescentimage composed of flu-
orescent light having a wavelength band within the
near-infrared wavelength band is emitted from a
near-infrared fluorescent colorant, which emits fluo-
rescent light having a wavelength band within the
near-infrared wavelength band, that has been inject-
ed into the area of tissue under examination in the
vicinity of the diseased portion, which includes the
sentinellymph node, uponirradiation thereof by stim-
ulating light,
forming a visible image based on said photographed
fluorescent image composed of fluorescent light
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having a wavelength band within the near-infrared
wavelength band, and

displaying said visible image,

photographing a normal image composed of the re-
flected light reflected by the area of tissue under ex-
amination that has been irradiated by an illuminating
light,

superposing said normal image with said visible im-
age, and

displaying the superposed image.

A sentinel lymph node detection method as defined
in claim 3, wherein
said normalimage is photographed as a colorimage.

A sentinel lymph node detection system comprising
a stimulating light projecting means for projecting
stimulating light, which has a wavelength in the
wavelength range of light that stimulates the near-
infrared fluorescent colorant, onto the area of tissue
under examination in the vicinity of the diseased por-
tion, which includes the sentinel lymph node and into
which said near-infrared fluorescent colorant for
emitting fluorescent light having a wavelength band
within the near-infrared wavelength band has been
injected in advance,

a fluorescent light image focusing means for focus-
ing the fluorescent light having a wavelength band
within the near-infrared wavelength band emitted
from the near-infrared fluorescent colorant injected
into the area of tissue under examination,

a visible-image converting means for converting the
fluorescent image having a wavelength band within
the near-infrared wavelength band focused by the
fluorescent light image focusing means to a visible
image composed of light having a wavelength band
within the visible spectrum,

an illuminating light projecting means for projecting
illuminating light composed of visible light onto the
area of tissue under examination, and

an observation means for superposing a normal im-
age, which is composed of the reflected light reflect-
ed by the area of tissue under examination upon il-
lumination thereof by said illuminating light, with
aforementioned visible image, and observing said
normal image superposed with said visible image.

A sentinel lymph node detection system as defined
in claim 5, further comprising

an image focusing means for focusing the normal
image and the visible image superposed by the ob-
servation means,

and an observation optical means for observing the
image focused by said image focusing means and
the visible image.

A sentinel lymph node detection system comprising
a stimulating light projecting means for projecting
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20

stimulating light, which has a wavelength in the
wavelength range of light that stimulates the near-
infrared fluorescent colorant, onto the area of tissue
under examination in the vicinity of the diseased por-
tion, which includes the sentinel lymph node and into
which said near-infrared fluorescent colorant for
emitting fluorescent light having a wavelength band
within the near-infrared wavelength band has been
injected in advance,

a fluorescent image photographing means for pho-
tographing the fluorescent light having a wavelength
band within the near-infrared wavelength band emit-
ted from the near-infrared fluorescent colorantinject-
ed into the area of tissue under examination,

a fluorescentimage forming means for forming a vis-
ible image based on the fluorescent image having a
wavelength band within the near-infrared wave-
length band photographed by said fluorescentimage
photographing means,

a display means for displaying said visible image,
an illuminating light projecting means for projecting
illuminating light composed of visible light onto the
area of tissue under examination,

a normal image photographing means for photo-
graphing the normal image composed of the reflect-
ed light reflected by the area of tissue under exam-
ination upon illumination thereof by the illuminating
light,

a normal-image forming means for forming a normal
image from the photographed signal photographed
by the normal image photographing means, and

a superposed image forming means for forming a
superposed image of said normal image superposed
with said visible image,

wherein the display means displays the superposed
image.

A sentinel lymph node detection system as defined
in claim 7, wherein

said normal image photographing means is a color
photographing means for photographing a color im-
age.

A sentinel lymph node detection system as defined
in claim 5, 6, 7 or 8, wherein

said fluorescent light image focusing means, said
converting means and said observation means, or
said fluorescent image forming means, said normal
image photographing means, said normal-image
forming means, said superposed image forming
means and said display means are constructed in
the form of a pair of goggles.

A sentinel lymph node detection system as defined
in claim 5, 6, 7 or 8, wherein

said fluorescent light image focusing means, said
converting means and said observation means, or
said fluorescent image forming means, said normal
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image photographing means, said normal-image
forming means, said superposed image forming
means and said display means are constructed in
the form of a laparoscope system.

A sentinel lymph node detection system as defined
in claim 5, 6, 7 or 8 wherein

said fluorescent light image focusing means, said
converting means and said observation means, or
said fluorescent image forming means, said normal
image photographing means, said normal-image
forming means, said superposed image forming
means and said display means are constructed in
the form of a microscope system.

A sentinel lymph node detection system as defined
in any of claims 1 to 8, wherein

the wavelength band of the stimulating light is 700
nm or longer.

A sentinel lymph node detection system as defined
in claim 9, wherein

the wavelength band of the stimulating light is 700
nm or longer.

A sentinel lymph node detection system as defined
in claim 10, wherein

the wavelength band of the stimulating light is 700
nm or longer.

A sentinel lymph node detection system as defined
in claim 11, wherein

the wavelength band of the stimulating light is 700
nm or longer.

A sentinel lymph node detection system as defined
in any of claims 1 to 8 wherein

when the near-infrared fluorescent colorant is irradi-
ated with light, the largest absorption wavelength of
said near-infrared colorant is 700 nm or longer.

A sentinel lymph node detection system as defined
in claim 9, wherein

when the near-infrared fluorescent colorant is irradi-
ated with light, the largest absorption wavelength of
said near-infrared colorant is 700 nm or longer.

A sentinel lymph node detection system as defined
in claim 10, wherein

when the near- infrared fluorescent colorant is irra-
diated with light, the largest absorption wavelength
of said near-infrared colorant is 700 nm or longer.

A sentinel lymph node detection system as defined
in claim 11 wherein

when the near-infrared fluorescent colorant is irradi-
ated with light, the largest absorption wavelength of
said near-infrared colorant is 700 nm or longer.
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A sentinel lymph node detection system as defined
in claim 12, wherein

when the near-infra red fluorescent colorant is irra-
diated with light, the largest absorption wavelength
of said near-infrared colorant is 700 nm or longer.

A sentinel lymph node detection system as defined
in any of claims 1 to 8, wherein

said near-infrared fluorescent colorant is a cyanine
colorant.

A sentinel lymph node detection system as defined
in claim1 9, wherein

said near-infrared fluorescent colorant is a cyanine
colorant.

A sentinel lymph node detection system as defined
in claim1 10, wherein

said near-infrared fluorescent colorant is a cyanine
colorant.

A sentinel lymph node detection system as defined
in claim1 11, wherein

said near-infrared fluorescent colorant is a cyanine
colorant.

A sentinel lymph node detection system as def ined
in claim1 12, wherein

said near-infrared fluorescent colorant is a cyanine
colorant.

A sentinel lymph node detection system as defined
in claim1 13, wherein

said near-infrared fluorescent colorant is a cyanine
colorant.

A sentinel lymph node detection system as defined
in any of claims 1 to 8 wherein

said near-infrared fluorescent colorant is a indocya-
nine green.

A sentinel lymph node detection system as defined
in claim1 9 wherein.

said near-infrared fluorescent colorant is a indocya-
nine green.

A sentinel lymph node detection system as defined
in claim1 10, wherein

said near-infrared fluorescent colorant is a indocya-
nine green.

A sentinel lymph node detection system as defined
in claim 11, wherein

said near-infrared fluorescent colorant is a indocya-
nine green.

A sentinel lymph node detection system as defined
in claim1 12, wherein



23 EP 1 149 591 B1 24

said near-infrared fluorescent colorant is a indocya-
nine green.

32. A sentinel lymph node detection system as defined
in claim1 13, wherein
said near- infrared fluorescent colorant is a indocy-
anine green.

33. A sentinel lymph node detection system as defined
in claim1 14, wherein
said near-infrared fluorescent colorant is a indocya-
nine green.

Patentanspriiche

1.  Wachterlymphknoten-Nachweisverfahren, umfas-
send:

Fokussieren eines Fluoreszenzbilds, welches
zusammengesetzt ist aus Fluoreszenzlicht mit
einem Wellenldngenband im nahen Infrarot-
Wellenlangenband, das von einem im nahen In-
frarotbereich fluoreszierenden Farbmittel emit-
tiert wird, welches Fluoreszenzlicht mit einem
Wellenlangenband im nahen Infrarot-Wellen-
langenband bei Bestrahlung mit Anregungslicht
emittiert, nachdem das Farbmittel in den unter-
suchten Gewebebereich in der Nahe eines den
Wéchterlymphknoten enthaltenden erkrankten
Bereichs injiziert wurde, und

Umwandeln des fokussierten Fluoreszenzbilds,
welches zusammengesetzt ist aus Fluores-
zenzlicht mit einem Wellenldngenband inner-
halb des nahen Infrarot-Wellenldngenbands, in
ein sichtbares Bild,

wobei ein Normalbild, zusammengesetzt aus
dem reflektierten Licht, welches von dem mit ei-
nem Beleuchtungslicht aus sichtbarem Licht be-
strahlten untersuchten Gewebebereich reflek-
tiert wurde, und das sichtbare Bild Gberlagert
und betrachtet werden.

2. Verfahren nach Anspruch 1, bei dem das Normalbild
dem sichtbaren Bild Uiberlagert und fokussiert wird,
und das fokussierte Bild und das sichtbare Bild be-
trachtet werden.

3. Wachterlymphknoten-Nachweisverfahren, umfas-
send
Photographieren eines Fluoreszenzbilds, beste-
hend aus Fluoreszenzlicht mit einem Wellenlangen-
band im nahen Infrarot-Wellenldngenband, emittiert
von einem im nahen Infrarotbereich fluoreszieren-
den Farbmittel, welches Fluoreszenzlicht mit einem
Wellenlangenband innerhalb des nahen Infrarot-
Wellenldngenbands bei Bestrahlung mit Anregungs-
licht emittiert, nachdem das Farbmittel in den unter-
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suchten Gewebebereich in der Nahe des den Wach-
terlymphknoten enthaltenden erkrankten Bereichs
injiziert wurde,

Bilden eines sichtbaren Bilds basierend auf dem
photographierten Fluoreszenzbild, welches aus
Fluoreszenzlicht mit einem Wellenldangenband in-
nerhalb des nahen Infrarot-Wellenldngenbands zu-
sammengesetzt ist, und

Anzeigen des sichtbaren Bilds,

Photographieren eines Normalbilds, zusammenge-
setzt aus dem reflektierten Licht, welches von dem
mit einem Beleuchtungslicht bestrahlten, untersuch-
ten Gewebebereich reflektiert wurde,

Uberlagern des Normalbilds mitdem sichtbaren Bild,
und

Anzeigen des Uberlagerten Bilds.

Verfahren nach Anspruch 3, bei dem das Normalbild
als Farbbild photographiert wird.

Wachterlymphknoten-Nachweissystem, umfassend
eine Anregungslicht-Projektionseinrichtung zum
Projizieren von Anregungslicht mit einer Wellenlan-
ge im Wellenlangenbereich von Licht, welches das
im nahen Infrarotbereich fluoreszierende Farbmittel
anregt, auf den untersuchten Gewebebereich in der
Nahe des erkrankten Bereichs, der den Wach-
terlymphknoten enthalt, und in den das im nahen
Infrarotbereich fluoreszierende Farbmittel zum Emit-
tieren von Fluoreszenzlicht mit einem Wellenlangen-
band in der Nahe des nahen Infrarot-Wellenlangen-
bands vorab injiziert wurde,

eine Fluoreszenzlichtbild-Fokussiereinrichtung zum
Fokussieren des Fluoreszenzlichts mit einem Wel-
lenlangenband in dem nahen Infrarot-Wellenlangen-
band, das von demim nahen Infrarotbereich fluores-
zierenden Farbmittel emittiert wird, welches in den
untersuchten Gewebebereich injiziert wurde,

eine Sichtbild-Umwandlungseinrichtung zum Um-
wandeln des Fluoreszenzbilds mit einem Wellenlan-
genband innerhalb des nahen Infrarot-Wellenlan-
genbands, welches von der Fluoreszenzlichtbild-Fo-
kussiereinrichtung fokussiert wird, in ein sichtbares
Bild, zusammengesetzt aus Licht mit einem Wellen-
ldngenband im sichtbaren Spektrum,

eine Beleuchtungslicht-Projektionseinrichtung zum
Projizieren von Beleuchtungslicht, welches aus
sichtbarem Licht zusammengesetzt ist, auf den un-
tersuchten Gewebebereich, und

eine Betrachtungseinrichtung zum Uberlagern eines
Normalbilds, welches zusammengesetztistaus dem
reflektierten Licht, welches von dem untersuchten
Gewebebereich bei dessen Beleuchtung mit dem
Beleuchtungslicht reflektiert wird, mit dem vorer-
wahnten Sichtbild, und Betrachten des Normalbilds,
welches mit dem Sichtbild Gberlagert ist.

System nach Anspruch 5, weiterhin umfassend
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eine Bildfokussiereinrichtung zum Fokussieren des
Normalbilds und des Sichtbilds, die von der Betrach-
tungseinrichtung Gberlagert sind, und

eine Betrachtungsoptik zum Betrachten des von der
Bildfokussiereinrichtung fokussierten Bilds und des
Sichtbilds.

Wachterlymphknoten-Nachweissystem, umfassend
eine Anregungslicht-Projektionseinrichtung zum
Projizieren von Anregungslicht mit einer Wellenlan-
ge im Wellenldngenbereich von Licht, welches das
im nahen Infrarotbereich fluoreszierende Farbmittel
anregt, auf denin der Nahe des erkrankten Bereichs,
der den Wachterlymphknoten enthalt, befindlichen
untersuchten Gewebebereich, in den das im nahen
Infrarotbereich fluoreszierende Farbmittel zum Emit-
tieren von Fluoreszenzlicht mit einem Wellenldngen-
band im nahen Infrarot-Wellenldngenband vorab in-
jiziert wurde,

eine Fluoreszenzbild-Photographiereinrichtung
zum Photographieren des Fluoreszenzbilds mit ei-
nem Wellenldngenband im nahen Infrarot-Wellen-
langenband, das von dem im nahen Infrarotbereich
fluoreszierende Farbmittel emittiert wird, welches in
den untersuchten Gewebebereich injiziert wurde,
eine Fluoreszenzbild-Bildungseinrichtung zum Bil-
den eines sichtbaren Bilds basierend auf dem Fluo-
reszenzbild mit einem Wellenldngenband innerhalb
des nahen Infrarot-Wellenlangenbands, das von der
Fluoreszenzbild-Photographiereinrichtung  photo-
graphiert wurde,

eine Anzeigeeinrichtung zum Darstellen des Sicht-
bilds,

eine Beleuchtungslicht-Projektionseinrichtung zum
Projizieren von aus sichtbarem Licht zusammenge-
setztem Beleuchtungslicht aufden untersuchten Ge-
webebereich,

eine  Normalbild-Photographiereinrichtung zum
Photographieren des Normalbilds, zusammenge-
setzt aus dem reflektierten Licht, welches von dem
untersuchten Gewebebereich bei dessen Beleuch-
tung mit dem Beleuchtungslicht reflektiert wird,
eine Normalbild-Bildungseinrichtung zum Bilden ei-
nes Normalbilds aus dem von der Normalbild-Pho-
tographiereinrichtung photographierten Photogra-
phiesignals, und

eine Uberlagerungsbild-Bildungseinrichtung zum
Bilden eines Uberlagerungsbilds des mit dem Sicht-
bild Uberlagerten Normalbilds,

wobei die Anzeigeeinrichtung das Uberlagerte Bild
darstellt.

System nach Anspruch 7, bei dem die Normalbild-
Photographiereinrichtung eine Farbphotographier-
einrichtung zum Photographieren eines Farbbilds
ist.

System nach Anspruch 5, 6, 7 oder 8, bei dem die
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Fluoreszenzlichtbild-Fokussiereinrichtung, die Um-
wandlungseinrichtung und die Betrachtungseinrich-
tung, oder die Fluoreszenzbild-Bildungseinrichtung,
die Normalbild-Photographiereinrichtung, die Nor-
malbild-Bildungseinrichtung, die Uberlagerungs-
bild-Bildungseinrichtung und die Anzeigeeinrichtung
in Form einer Schutzbrille ausgebildet sind.

System nach Anspruch 5, 6, 7 oder 8, bei dem

die Fluoreszenzlichtbild-Fokussiereinrichtung, die
Umwandlungseinrichtung und die Betrachtungsein-
richtung, oder die Fluoreszenzbild-Bildungseinrich-
tung, die Normalbild-Photographiereinrichtung, die
Normalbild-Bildungseinrichtung, die  Uberlage-
rungsbild-Bildungseinrichtung und die Anzeigeein-
richtung in Form eines Laparoskops ausgebildet
sind.

System nach Anspruch 5, 6, 7 oder 8, bei dem

die Fluoreszenzlichtbild-Fokussiereinrichtung, die
Umwandlungseinrichtung und die Betrachtungsein-
richtung, oder die Fluoreszenzbild-Bildungseinrich-
tung, die Normalbild-Photographiereinrichtung, die
Normalbild-Bildungseinrichtung, die  Uberlage-
rungsbild-Bildungseinrichtung und die Anzeigeein-
richtung in Form eines Mikroskops ausgebildet sind.

System nach einem der Anspriche 1 bis 8, bei dem
das Wellenlangenband des Anregungslichts 700 nm
oder mehr betragt.

System nach Anspruch 9, bei dem das Wellenlan-
genband des Anregungslichts 700 nm oder langer
ist.

System nach Anspruch 10, bei dem das Wellenlan-
genband des Anregungslichts 700 nm oder langer
ist.

System nach Anspruch 11, bei dem das Wellenlan-
genband des Anregungslichts 700 nm oder langer
ist.

System nach einem der Anspriiche 1 bis 8, bei dem,
wenn das im nahen Infrarotbereich fluoreszierende
Farbmittel mit Licht bestrahlt wird, die Wellenlange
starkste Absorption des Farbmittels 700 nm oder lan-
ger ist.

System nach Anspruch 9, bei dem, wenn das im na-
hen Infrarotbereich fluoreszierende Farbmittel mit
Licht bestrahlt wird, die Wellenlange starkste Ab-
sorption des Farbmittels 700 nm oder langer ist.

System nach Anspruch 10, bei dem, wenn das im
nahen Infrarotbereich fluoreszierende Farbmittel mit
Licht bestrahlt wird, die Wellenldnge starkste Ab-
sorption des Farbmittels 700 nm oder langer ist.
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System nach Anspruch 11, bei dem, wenn das im
nahen Infrarotbereich fluoreszierende Farbmittel mit
Licht bestrahlt wird, die Wellenlédnge starkste Ab-
sorption des Farbmittels 700 nm oder langer ist.

System nach Anspruch 12, bei dem, wenn das im
nahen Infrarotbereich fluoreszierende Farbmittel mit
Licht bestrahlt wird, die Wellenléange starkste Ab-
sorption des Farbmittels 700 nm oder langer ist.

System nach einem der Anspriiche 1 bis 8, bei dem
das im nahen Infrarotbereich fluoreszierende Farb-
mittel ein Cyaninfarbmittel ist.

System nach Anspruch 9, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Cy-
aninfarbmittel ist.

System nach Anspruch 10, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Cy-
aninfarbmittel ist.

System nach Anspruch 11, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Cy-
aninfarbmittel ist.

System nach Anspruch 12, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Cy-
aninfarbmittel ist.

System nach Anspruch 13, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Cy-
aninfarbmittel ist.

System nach einem der Ansprtiche 1 bis 8, bei dem
das im nahen Infrarotbereich fluoreszierende Farb-
mittel ein Indocyanin-Griin ist.

System nach Anspruch 9, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Indo-
cyanin-Grun ist.

System nach Anspruch 10, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Indo-
cyanin-Griin ist.

System nach Anspruch 11, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Indo-
cyanin-Grin ist.

System nach Anspruch 12, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Indo-
cyanin-Grun ist.

System nach Anspruch 13, bei dem das im nahen
Infrarotbereich fluoreszierende Farbmittel ein Indo-
cyanin-Grin ist.
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33. System nach Anspruch 14, bei dem das im nahen

Infrarotbereich fluoreszierende Farbmittel ein Indo-
cyanin-Grin ist.

Revendications

Procédé de détection de ganglion lymphatique sen-
tinelle, consistant a :

focaliser une image fluorescente composée de
lumiére fluorescente ayant une bande de lon-
gueur d’'onde a lintérieur de la bande de lon-
gueur d’onde proche infrarouge émise a partir
d’un colorant fluorescent proche infrarouge, qui
émet une lumiére fluorescente ayant une bande
de longueur d’onde a l'intérieur de la bande de
longueur d’onde proche infrarouge, qui a été in-
jecté dans la zone de tissu en cours d’examen
a proximité d’une partie malade, qui comprend
le ganglion lymphatique sentinelle, lors du
rayonnement de celui-ci par une lumiére de sti-
mulation, et

convertir ladite image fluorescente focalisée
composée de lumiére ayant fluorescente ayant
une bande de longueur d’'onde a l'intérieur de la
bande de longueur d’onde proche infrarouge en
une image visible,

dans lequel

une image normale composée de la lumiére ré-
fléchie par la zone de tissu en cours d’examen
qui a été rayonnée par une lumiéere d’éclairage
composée de lumiére visible et ladite image vi-
sible sont superposées et observées.

Procédé de détection de ganglion lymphatique sen-
tinelle selon la revendication 1, dans lequel

ladite image normale est superposée a ladite image
visible et focalisée, et

ladite image focalisée et ladite image visible sont
visualisées.

Procédé de détection de ganglion lymphatique sen-
tinelle, consistant a :

photographier une image fluorescente compo-
sée de lumiére fluorescente ayant une bande
de longueur d’onde a l'intérieur de la bande de
longueur d’onde proche infrarouge émise a par-
tir d’un colorant fluorescent proche infrarouge,
qui émet une lumiére fluorescente ayant une
bande de longueur d’'onde al'intérieur de la ban-
de de longueur d’'onde proche infrarouge, qui a
été injecté dans la zone du tissu en cours d’exa-
men a proximité de la partie malade, qui com-
prend le ganglion lymphatique sentinelle, lors
du rayonnement de celui-ci par la lumiére de
stimulation,
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former une image visible en se basant sur ladite
image fluorescente photographiée composée
de lumiére fluorescente ayant une bande de lon-
gueur d’'onde a l'intérieur de la bande de lon-
gueur d’onde proche infrarouge, et

afficher ladite image visible,

photographier une image normale composée de
la lumiére réfléchie par la zone du tissu en cours
d’examen qui a été rayonnée par une lumiére
d’éclairage,

superposer ladite image normale a ladite image
visible, et

afficher 'image superposée.

4. Procédé de détection de ganglion lymphatique sen-

tinelle selon la revendication 3, dans lequel
ladite image normale est photographiée comme une
image couleur.

Systéme de détection de ganglion lymphatique sen-
tinelle, comprenant :

des moyens de projection de lumiére de stimu-
lation pour projeter une lumiére de stimulation,
qui a une longueur d’'onde dans la gamme de
longueurs d’onde de la lumiére qui stimule le
colorant fluorescent proche infrarouge, sur la
zone du tissu en cours d’examen a proximité de
la partie malade, qui comprend le ganglion lym-
phatique sentinelle et dans lequel ledit colorant
fluorescent proche infrarouge pour émettre une
lumiére fluorescente ayant une bande de lon-
gueur d’'onde a l'intérieur de la bande de lon-
gueur d’'onde proche infrarouge a été injecté a
'avance,

des moyens de focalisation d’image de lumiere
fluorescente pour focaliser la lumiéere fluores-
cente ayant une bande de longueur d'onde a
l'intérieur de la bande de longueur d’onde pro-
che infrarouge émise par le colorant fluorescent
proche infrarouge injecté dans la zone du tissu
en cours d’examen,

des moyens de conversion d’'image visible pour
convertir 'image fluorescente ayant une bande
de longueur d’onde a l'intérieur de la bande de
longueur d’onde proche infrarouge focalisée par
les moyens de focalisation d’image de lumiére
fluorescente en une image visible composée de
lumiére ayant une bande de longueur d’'onde a
l'intérieur du spectre visible,

des moyens de projection de lumiere d’éclairage
pour projeter une lumiére d’éclairage composée
de lumiére visible sur la zone de tissu en cours
d’examen, et

des moyens d’observation pour superposer une
image normale, qui est composée de la lumiére
réfléchie parla zone du tissu en cours d’examen
lors de I'éclairage de celle-ci par ladite lumiére
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d’éclairage, a une image visible susmentionnée,
et observer ladite image normale superposée a
ladite image visible.

6. Systeme de détection de ganglion lymphatique sen-

tinelle selon la revendication 5, comprenant en outre
des moyens de focalisation d’image pour focaliser
l'image normale et I'image visible superposée par
les moyens d’observation,

etdes moyens optiques d’observation pour observer
'image focalisée par lesdits moyens de focalisation
d’'image et I'image visible.

Systéme de détection de ganglion lymphatique sen-
tinelle comprenant :

des moyens de projection de lumiére de stimu-
lation pour projeter une lumiére de stimulation,
qui a une longueur d’onde dans la gamme de
longueurs d’onde de la lumiére qui stimule le
colorant fluorescent proche infrarouge, sur la
zone du tissu en cours d’examen a proximité de
la partie malade, qui comprend le ganglion lym-
phatique sentinelle et dans lequel ledit colorant
fluorescent proche infrarouge pour émettre une
lumiere fluorescente ayant une bande de lon-
gueur d’'onde a lintérieur de la bande de lon-
gueur d’onde proche infrarouge a été injecté a
'avance,

des moyens de photographie d'image fluores-
cente pour photographier I'image fluorescente
ayant une bande de longueur d’onde a l'intérieur
de la bande de longueur d’onde proche infra-
rouge émise par le colorant fluorescent proche
infrarouge injecté dans la zone de tissu en cours
d’examen,

des moyens de formation d’'image fluorescente
pour former une image visible en se basant sur
l'image fluorescente ayant une bande de lon-
gueur d’onde a lintérieur de la bande de lon-
gueur d’onde proche infrarouge photographiée
par lesdits moyens de photographie d’'image
fluorescente,

des moyens d’affichage pour afficher ladite ima-
ge visible,

des moyens de projection de lumiere d’éclairage
pour projeter une lumiére d’éclairage composée
de lumiere visible sur la zone de tissu en cours
d’examen,

des moyens de photographie d’image normale
pour photographier 'image normale composée
de la lumiere réfléchie par la zone de tissu en
cours d’examen lors de I'éclairage de celle-ci
par la lumiére d’éclairage,

des moyens de formation d’image normale pour
former une image normale a partir du signal pho-
tographié par les moyens de photographie
d'image normale, et
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des moyens de formation d’'image superposée
pour former une image superposée de ladite
image superposée a ladite image visible,

dans lequel les moyens d’affichage affichent
l'image superposée.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 7, dans lequel

lesdits moyens de photographie d’image normale
sont des moyens de photographie couleur pour pho-
tographier une image couleur.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 5, 6, 7 ou 8, dans lequel
lesdits moyens de focalisation d'image de lumiére
fluorescente, lesdits moyens de conversion et lesdits
moyens d’observation, ou lesdits moyens de forma-
tion d'image fluorescente, lesdits moyens de photo-
graphie d’'image normale, lesdits moyens de forma-
tion d'image normale, lesdits moyens de formation
d’'image superposée et lesdits moyens d’affichage
sont construits sous la forme d’'une paire de lunettes.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 5, 6, 7 ou 8, dans lequel
lesdits moyens de focalisation d'image de lumiére
fluorescente, lesdits moyens de conversion et lesdits
moyens d’observation, ou lesdits moyens de forma-
tion d'image fluorescente, lesdits moyens de photo-
graphie d’image normale, lesdits moyens de forma-
tion d’image normale, lesdits moyens de formation
d’'image superposée et lesdits moyens d’affichage
sont construits sous la forme d’un systeme de lapa-
roscope.

Systéeme de détection de ganglion lymphatique sen-
tinelle selon la revendication 5, 6, 7 ou 8, dans lequel
lesdits moyens de focalisation d'image de lumiére
fluorescente, lesdits moyens de conversion et lesdits
moyens d’observation, ou lesdits moyens de forma-
tion d’image fluorescente, lesdits moyens de photo-
graphie d’image normale, lesdits moyens de forma-
tion d’image normale, lesdits moyens de formation
d’'image superposée et lesdits moyens d’affichage
sont construits sous la forme d’'un systéme de mi-
croscope.

Systéme de détection de ganglion lymphatique sen-
tinelle selon I'une quelconque des revendications 1
a 8, dans lequel

la bande de longueur d’onde de la lumiére de stimu-
lation fait 700 nm ou plus.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 9, dans lequel

la bande de longueur d’onde de la lumiére de stimu-
lation fait 700 nm ou plus.
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Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 10, dans lequel

la bande de longueur d’onde de la lumiére de stimu-
lation fait 700 nm ou plus.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 11, dans lequel

la bande de longueur d’onde de la lumiére de stimu-
lation fait 700 nm ou plus.

Systéme de détection de ganglion lymphatique sen-
tinelle selon I'une quelconque des revendications 1
a 8, dans lequel

lorsque le colorant fluorescent proche infrarouge est
rayonné avec la lumiére, la longueur d’'onde d’ab-
sorption la plus grande dudit colorant proche infra-
rouge est de 700 nm ou plus.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 9, dans lequel
lorsque le colorant fluorescent proche infrarouge est
rayonné avec la lumiére, la longueur d’'onde d’ab-
sorption la plus grande dudit colorant proche infra-
rouge est de 700 nm ou plus.

Systeme de détection de ganglion lymphatique sen-
tinelle selon la revendication 10, dans lequel
lorsque le colorant fluorescent proche infrarouge est
rayonné avec la lumiére, la longueur d'onde d’ab-
sorption la plus grande dudit colorant proche infra-
rouge est de 700 nm ou plus.

Systeme de détection de ganglion lymphatique sen-
tinelle selon la revendication 11, dans lequel
lorsque le colorant fluorescent proche infrarouge est
rayonné avec la lumiére, la longueur d’'onde d’ab-
sorption la plus grande dudit colorant proche infra-
rouge est de 700 nm ou plus.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 12, dans lequel
lorsque le colorant fluorescent proche infrarouge est
rayonné avec la lumiére, la longueur d’onde d’ab-
sorption la plus grande dudit colorant proche infra-
rouge est de 700 nm ou plus.

Systéme de détection de ganglion lymphatique sen-
tinelle selon I'une quelconque des revendications 1
a 8, dans lequel

ledit colorant fluorescent proche infrarouge est un
colorant a base de cyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 9, dans lequel

ledit colorant fluorescent proche infrarouge est un
colorant a base de cyanine.

Systéme de détection de ganglion lymphatique sen-
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tinelle selon la revendication 10, dans lequel
ledit colorant fluorescent proche infrarouge est un
colorant a base de cyanine.

Systéeme de détection de ganglion lymphatique sen-
tinelle selon la revendication 11, dans lequel

ledit colorant fluorescent proche infrarouge est un
colorant a base de cyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 12, dans lequel

ledit colorant fluorescent proche infrarouge est un
colorant a base de cyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 13, dans lequel

ledit colorant fluorescent proche infrarouge est un
colorant a base de cyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon les revendications 1 a 8, dans lequel :

ledit colorant fluorescent proche infrarouge est
un vert d’indocyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 9, dans lequel

ledit colorant fluorescent proche infrarouge est un
vert d’indocyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 10, dans lequel

ledit colorant fluorescent proche infrarouge est un
vert d’indocyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 11, dans lequel

ledit colorant fluorescent proche infrarouge est un
vert d’indocyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 12, dans lequel

ledit colorant fluorescent proche infrarouge est un
vert d’indocyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 13,

dans lequel

ledit colorant fluorescent proche infrarouge est un
vert d’indocyanine.

Systéme de détection de ganglion lymphatique sen-
tinelle selon la revendication 14, dans lequel

ledit colorant fluorescent proche infrarouge est un
vert d’indocyanine.
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