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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 sys-
tem 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. General-
ly, 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
tissue, from which there is a suspected danger of trans-
feral of the disease, are also removed. In addition, after
removal of the lymph nodes an examination to deter-
mine the cause of the disease and whether or not the
disease has been transferred thereto is conducted ther-
eon, and the course of post-surgical treatment is deter-
mined.

[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 tissue is removed, and the burden on the pa-
tient 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 trans-
ferred to the lymph nodes, the removal thereof is unnec-
essary.

[0004] In recent years, 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] For cases in which cancer has been trans-
ferred to lymph nodes, it has recently become clear, in
light of recent research, thatit is not transferred random-
ly, 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 nid-
us of a cancer is called a sentinel lymph node. It is be-
lieved that for cases in which cancer has been trans-
ferred to the lymph nodes, the cancer has definitely
been transferred to a sentinel lymph node.

[0006] Accordingly, by finding and excising the senti-
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nel lymph node in a cancer removal surgery performed
in the early stages of the disease and performing a bi-
opsy on the excised sentinel lymph node, and expedi-
ently diagnosing the cause of the disease, it can be de-
termined 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 unnec-
essary 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 plu-
rality of lymph nodes are surgically removed from the
vicinity surrounding the diseased tissue.

[0008] By performing sentinel node navigation sur-
gery, it becomes 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
surgery 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, end-
ermically 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 consum-
ing detection process. Moreover, while such searching
and peeling away of tissues obstructing view of the sen-
tinel lymph node is being performed, there are incidenc-
es in which the blue colorant advances beyond the sen-
tinel 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
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lymph nodes in the vicinity of the opened position is de-
tected; the lymph node emitting the most gamma radi-
ation is detected as the sentinel lymph node . According
to the Rl method, because the tracer reaches the lymph
nodes beyond the sentinel lymph node in a short time
and detection of the sentinel lymph node does not be-
come difficult, and the sentinel lymph node can be de-
tected even though it is covered with fatty, etc. tissue,
although the detection rate is improved, because radia-
tion is employed, management of the surgical procedure
is complicated, 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 ex-
pensive.

[0012] On the other hand, in recent years a method
employing fluorescent colorants, the fluorescent color-
ant 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 cya-
nine colorant is thrown onto a living tissue, and by irra-
diation thereof by stimulating light, the diseased tissue
is detected.

[0013] According to the fluorescent colorant method
disclosed in aforementioned W098/48845, 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 re-
ception of this fluorescent light. In addition, itis indicated
that the fluorescent diagnostic agent is also accumulat-
ed on the sentinel lymph node, and that detection there-
of is possible.

[0014] However,in aforementioned PCT International
Publication No. W098/48845, there is no mention of a
definite sentinel lymph node detection method or sys-
tem. Further, regardless of the fact that the fluorescent
colorant method disclosed therein suffers the same dif-
ficulty 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 consid-
eration is addressed therein to this difficulty.

SUMMARY OF THE INVENTION

[0015] The present invention has been developed in
consideration of the circumstances described above,
and it is a primary objective of the present invention to
provide a sentinel lymph node detection method and
system therefor capable of accurately and easily detect-
ing the sentinel lymph node by use of a fluorescent col-
orant.
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[0016] According to the first sentinel lymph node de-
tection system of the present invention, the fluorescent
light, which is close to the near-infrared wavelength
band, emitted from the near-infrared fluorescent color-
ant 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 there-
of by stimulating light, is focused as a near-infrared flu-
orescent image, and the near-infrared fluorescent im-
age is converted to a visible image.

[0017] In addition, a method can also be adopted
wherein a normal image composed of the reflected light
reflected by the area of tissue under examination that
has been irradiated by an illuminating 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.

[0018] 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 also preferable.

[0019] According to the second sentinel lymph node
detection system of the present invention, the fluores-
centlight, 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 ex-
amination in the vicinity of the diseased portion, which
includes the sentinel lymph node, upon irradiation there-
of by stimulating light, is photographed by a fluorescent
image photographing means, and based on the photo-
graphed near-infrared fluorescent image, a visible im-
age is formed, and the visible image displayed.

[0020] 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.

[0021] It is preferable that the normal image be pho-
tographed as a color mage.

[0022] In addition, the first sentinel lymph node detec-
tion system according to the present invention compris-
es a stimulating light projecting means for projecting
stimulating light, which has a wavelength in the wave-
length range of light that stimulates the near-infrared flu-
orescent colorant, onto the area of tissue under exami-
nation in the vicinity of the diseased portion, which in-
cludes 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 fluo-
rescent light image focusing means for focusing the flu-
orescent light having a wavelength band within the near-
infrared wavelength band emitted from the near-infrared
fluorescent colorant injected into the area of tissue un-
der examination, and a visible-image converting means
for converting the fluorescent image having a wave-
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length band within the near-infrared wavelength band
focused by the fluorescent light image focusing means
to a visible image composed of light having a wave-
length band within the visible spectrum.

[0023] Here, "the near-infrared wavelength band" re-
fers to the 700 nm to 1500nm band of frequencies.
[0024] 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.

[0025] 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 on-
to the area of tissue under examination, and an obser-
vation 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.

[0026] 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.

[0027] The second sentinel lymph node detection
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 fluores-
cent colorant, onto the area of tissue under examination
in the vicinity of the diseased portion, 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 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 a visible image based on the fluorescentimage hav-
ing a wavelength band within the near-infrared wave-
length band photographed by said fluorescent image
photographing means, and a display means for display-
ing said visible image.

[0028] In addition, the second sentinel lymph node
detection system according to the present invention
comprises an illuminating light projecting means for pro-
jecting illuminating light composed of visible light onto
the area of tissue under examination, a normal image
photographing means for photographing the normal im-
age composed of the reflected light reflected by the area
of tissue under examination upon illumination thereof by
the illuminating light, a normal-image forming means for
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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 the superposed visible
image and normal image, wherein the display means
can be a means for displaying superposed images.
[0029] Itis preferable that a color image photograph-
ing means be utilized as aforementioned normal image
photographing means. It is preferable that the fluores-
cent light image focusing means, the converting means
and the observation means, or the fluorescent image
photographing means, the fluorescent image forming
means, the normal image photographing means, the
normal-image 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 mi-
croscope.

[0030] It is preferable that the wavelength band of
aforementioned stimulating light be a wavelength and
of 700 nm or larger.

[0031] Inthis 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.

[0032] Further, when the near-infrared fluorescent
colorant is irradiated by stimulating light, it is preferable
that the largest wavelength of light absorbed by the
near-infrared fluorescent colorant be 700 nm or larger.
[0033] 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.

[0034] Normally, there are many occurrences in which
sentinel lymph nodes are covered in fatty, etc. tissues,
when sentinel lymph node detection employing the flu-
orescent 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.
[0035] 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 ab-
sorb. Because of this, if the wavelengths of both the
stimulating and the fluorescent light are near the near-
infraredwavelength band (700 nm - 1500 nm), it is diffi-
cult for the stimulating light and the fluorescent light to
be affected by the fatty, etc. tissue covering a sentinel
lymph node.

[0036] In addition, because autofluorescence does
not occur in living tissue due to exposure thereof to near-
infrared wavelengths of light, this can contribute to im-
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proving the S/N ratio during observation.

[0037] According to the first sentinel lymph node de-
tection system described above, a near-infrared fluores-
cent colorant is locally injected in advance into the vi-
cinity 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 pre-
sumed to be. Because the stimulating lightis in the near-
infrared wavelength band, even if the sentinel lymph
node is covered by fatty, etc. tissue, it is easy for the
stimulating light to reach the sentinel lymph node. In ad-
dition, because the near-infrared fluorescent colorant
for emitting near-infrared fluorescent light has been ac-
cumulated on the sentinel lymph node in advance, be-
cause itis also easy for the fluorescent light emitted from
the sentinel lymph node to reach the surface of the tis-
sue, 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 accuracy.

[0038] Inaddition, 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.

[0039] 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 visual verifiability when the normal image and the
visible image are observed at the same time is im-
proved.

[0040] According to the first sentinel lymph node de-
tection system: a near-infrared fluorescent colorant is
locally injected in advance into the vicinity of diseased
tissue; light having a wavelength band in the near-infra-
red 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 flu-
orescent image photographing means, and by display-
ing said photographed 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
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fluorescent light emitted from the near-infrared fluores-
cent colorant 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 accuracy.

[0041] 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.

[0042] Further, by displaying a superposed image
formed of the normal image composed of reflected illu-
minating light superposed with the fluorescent image,
the examiner can observe the fluorescentimage 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.

[0043] 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.

[0044] Ifthe 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.
[0045] 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 bur-
den on the patient is thereby reduced.

[0046] Still further, if the sentinel lymph node detec-
tion system described above is constructed in the form
of a microscope, when performing detection of the sen-
tinel lymph node, the detailed position of the sentinel
lymph node can be confirmed, whereby the fear of in-
flicting damage to the surrounding tissues of the sentinel
lymph node during performance of the surgical proce-
dure to remove the sentinel lymph node is reduced, and
the burden on the patient is reduced.

[0047] 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.

[0048] 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
fluorescent colorantis irradiated by stimulating light hav-
ing a wavelength band in the near-infrared range, fluo-
rescent light is efficiently emitted therefrom. In particu-
lar, if Indocyanine green is utilized, not only is absorption
by the tissue not affected by dispersion, but because
there is no adverse effect due to background autofluo-
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rescence, when focusing and photographing the fluo-
rescent 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 photo-
graphed, and the reliability of the system can be im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0049]

Figure 1 is a graph provided for explaining the de-
gree 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 Indocya-
nine green,

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

Figure 5 is a schematic drawing of a first embodi-
ment of a laparoscope implementing the present in-
vention,

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

[0050] 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 gog-
gle type observation unit and detection of the sentinel
lymph node is performed.

[0051] 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-im-
age 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 obser-
vation unit 120 is shown in Fig. 2; actually, the observa-
tion unit is provided as a goggle type unit providing for
viewing by both eyes.

[0052] Fluorescentlamp 100 is a fluorescent lamp for
emitting white light L1 as illuminating light composed of

10

15

20

25

30

35

40

45

50

55

visible light, which, by electricity supplied from an off-
the-shelf general electrical power source, flashes at a
frequency cycle of 50 Hz.

[0053] 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 stimulat-
ing light source-use driver 112, which is electrically con-
nected to semiconductor laser 111. Stimulating light
source-use driver 112 is connected to an off-the-shelf
general electrical power source (not shown) , and in ad-
dition, controls the emission timing of semiconductor la-
ser 111 so that the stimulating light L2 is emitted from
semiconductor laser 111 in the cycle which is the reverse
of that of fluorescent light 110.

[0054] 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.

[0055] 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.

[0056] 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 par-
ticular, objective lens 121 composes the image focusing
means of the invention, and eyepiece 124 composes the
observation optical means.

[0057] Hereinafter, the operation of the sentinel lymph
node detection system according to the first embodi-
ment will be explained.

[0058] Anexample 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.

[0059] 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 cyanine 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.
[0060] 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
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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 semiconduc-
tor laser 111 at an emission cycle the reverse that of
white light L1. Because stimulating light L2 is of a wave-
length that is difficult for the tissue covering sentinel
lymph node 11 to absorb, it passes through said tissue,
and is absorbed by the indocyanine green accumulated
on sentinel lymph node 11. Fluorescent light L4 is emit-
ted from the indocyanine green accumulated on sentinel
lymph node 11. The distribution of the wavelength spec-
trum of said fluorescent light L4 is shown in Fig. 4.
[0061] The reflected light L3 of white light L1 and the
reflected light of stimulating light L2, and near-infrared
fluorescent light L4 enter objective lens 121 and objec-
tive lens 125. Because light having a wavelength of 700
nm or smaller is 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 passing through near-infrared fluorescent light cut-
off filter 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.

[0062] In addition, because light having a wavelength
of 820 nm or smaller is cutoff by near-infrared fluores-
cent light cutoff filter 126, from among the light entering
objective 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.

[0063] Near-infrared fluorescent light L4 is focused on
the input face of image intensifier 127, which is animage
magnifying tube, by objective lens 125. The electron
flow is converted at image intensifier 127, and the por-
tion of the magnified signal having a large light strength
is converted to the white portion of a glossy black and
white visible image. 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.

[0064] 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
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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.

[0065] According to the operation described above,
because the wavelength band of stimulating light L2 is
in the near-infrared wavelength range, even if the sen-
tinel lymph node 11 is covered with fatty, etc. tissue, the
stimulating light easily reaches the sentinel lymph node
11. In addition, because the indocyanine green accumu-
lated in advance on the sentinel lymph node emits near-
infrared fluorescent light upon irradiation thereof by
stimulating light, the fluorescent light easily reaches the
surface of the tissue. Because the near-infrared fluores-
cent image emitted by the area of tissue under exami-
nation 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.
[0066] 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 im-
age is focused, and focused. By observation of this fo-
cused 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 con-
firmed.

[0067] Because the sentinel lymph node detection
system of the first embodiment described above is con-
structed in the form of a pair of goggles, when perform-
ing detection of the sentinel lymph node, the examiner
can freely use both hands, and ease of operability of the
system is thereby improved.

[0068] 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.

[0069] Note that according to the current embodi-
ment, an observation unit comprising a mirror 130, a half
mirror 123, an objective lens 121, alens 129 and an ob-
jective lens 124 has been employed, however, it is not
limited to this; for example, it can be constructed so that
observation is performed without use of a lens optical
system. Observation means consisting of a variety of
optical means combined in various configurations can
be employed: For example, a configuration comprising
a normal image optical path and an optical system for
focusing a false image of a visible image; or conversely,
a configuration for observing a visible image without em-
ploying a lens optical system, comprising a visible image
optical path and an optical system for focusing a normal
image; etc.
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[0070] 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 em-
bodiment of the sentinel lymph node detection system
according to the present invention. As in the first em-
bodiment, the apparatus of the current embodiment fa-
cilitates detection of a sentinel lymph node by detecting
the fluorescent light emitted from the sentinel lymph
node upon irradiation of the near-infrared fluorescent
colorant indocyanine green accumulated thereon,
which has been injected into the patient in the vicinity of
diseased tissue, by stimulating light projected onto the
area of tissue under examination.

[0071] This laparoscope apparatus comprises an illu-
mination unit 200 provided with a light source for pro-
ducing normal-image photographing-use white light and
fluorescent image photographing-use stimulating light,
a laparoscope insertion portion 210, which is inserted
into the body of the patient, a photographing unit 220 for
photographing the normal image, which is composed of
reflected 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.

[0072] [llluminating unit 200 comprises a semiconduc-
tor laser 201 for emitting fluorescent image-use stimu-
lating light L2 having a wavelength of 790 nm, a white
light source 202 for emitting normal image photograph-
ing-use white light L2, and a switching mirror 20 for
switching the emission of the white light L2 and the emis-
sion of stimulating light L1 according to a predetermined
timing.

[0073] 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.

[0074] Photographing unit 220 comprises a near-in-
frared use CCD 221 for photographing the fluorescent
image formed of the near-infrared fluorescent light L4
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entering via the relay lens 212, a color CCD 222 for pho-
tographing the normal image formed of the reflected
light L3 of white light L1, a dichroic mirror 223 for sepa-
rating the near-infrared fluorescent light L4 an the re-
flected light L3, a stimulating light cutoff filter 224 for re-
moving the reflected light of the stimulating light L2 from
the superposed 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 transferring a photographed signal, and a CCD cable
226, which is connected to color CCD 222, for transfer-
ring a photographed signal. The dichroic mirror 223
passes light having a wavelength of 810 nm or larger,
reflects in a perpendicular direction light having a wave-
length of 810 nm or smaller, and cuts off light having a
wavelength of 800 nm or smaller.

[0075] 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 color
image signal obtained by said signal processing circuit
230, a normal image memory 233 for saving the digi-
tized 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 nor-
mal image encoder 235 for converting the color image
signal to a video signal.

[0076] Fluorescent image forming means 240 com-
prises a signal processing circuit 241 for performing
sampling, clamping, blanking, amplification, etc. on the
signal obtained by CCD 221 and making a green,
stepped image signal, an A/D converting circuit 242 for
digitizing the stepped image signal obtained by said sig-
nal 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 sig-
nal.

[0077] 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 fluorescentimage
encoder 245, and an RGB encoder 252 for converting
the display signal, which is a video signal, to an RGB-
type display signal.

[0078] Hereinafter, the operation of the laparoscope
described above will be explained.

[0079] 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.

[0080] 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
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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.

[0081] 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 per-
formed 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-in-
frared use CCD 221 is performed in the opposite cycle,
for a little less than 30 ms every 60 ms.

[0082] For the sake of simplicity in the explanation,
first, the operations for displaying a normal image will
be explained, and afterwards, the operation for display-
ing a fluorescent image will be explained. When a nor-
mal image is photographed, the switching mirror 203
within the illuminating unit 200 is driven by a signal from
the controller 260 and moved to the position of the bro-
ken 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
illuminating lens 213 onto the area of tissue under ex-
amination containing the sentinel lymph node 11.
[0083] 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 pho-
toelectrically converted by color CCD 222 is output to
signal processing circuit 231 via CCD cable 225.
[0084] The signal photographed by color CCD 222 is
subjected to correlative double sampling, clamping,
blanking, and amplifying, etc. by signal processing cir-
cuit 231, and afterwards, the luminescence and color
signals are separated, and a color image signal ob-
tained.

[0085] 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.

[0086] 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.

[0087] Next, the operation for cases in which a fluo-
rescent image is to be displayed will be explained.
Based on a signal from controller 260, the switching mir-
ror 203 within the illuminating unit 200 is moved to the
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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 emit-
ted from the semiconductor laser 201 advances toward
switching mirror 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 for-
ward end of the laparoscope insertion portion 210, is
projected by illuminating lens 213 onto the area of tissue
under examination containing the sentinel lymph node
1.

[0088] 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
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, correspond-
ing 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.

[0089] 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.

[0090] The colorimage 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 flu-
orescentimage 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 cir-
cuit 244. The signal output from D/A converting circuit
244 is converted to a predetermined video signal by flu-
orescent image encoder 235, input to superimposer
251. For example, if the normal image output from the
normal image decoder 235 is a colorimage such as that
shown in Fig. 6A, and the fluorescent image 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 im-
age such as that shown in Fig. 6C. This display image
signal is output to monitor 270 and RGB decoder 252.
[0091] 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
image. 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 dis-
played in yellow. The RGB decoder 252 reverse calcu-
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lates each color signal (R, B, G) from the display image
signal, and outputs the obtained signal to a direct color
input apparatus (not shown), such as a printer, an image
processing apparatus, etc. Note that the controller 260
controls the continuous series of operations described
above.

[0092] 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 fluorescent image, which is a vis-
ible image, as a fluorescent image, 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 is formed by the fluorescent light emitted from the
sentinel lymph node in the fluorescent image, an exam-
iner can quickly and easily detect the sentinel lymph
node. In addition, because the fluorescent light emitted
from the sentinel lymph node has been made into an
image, it becomes possible to record or halt the display
image as a stillimage, and the ease with which the sen-
tinel lymph node can be detected is raised by a level.
[0093] 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 correspond-
ing to the light strength of the near-infrared fluorescent
light, an examiner can observe the normal image and
the fluorescent 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 exami-
nation can easily be confirmed.

[0094] 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.

[0095] 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 per unit of ar-
ea 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 itis easy
to discern the zone where the sentinel lymph node is,
the ease with which the sentinel lymph node can be de-
tected is raised by a level.

[0096] 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 image is superposed with the normal image shown
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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 indocyanine green has reached several lymph
nodes, by referring to the displayed numbers, the sen-
tinel lymph node can be confirmed.

[0097] Sitill 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 abdom-
inal operation, and the burden on the patient is reduced.
[0098] Onthe other hand, for cases in which a sentinel
lymph node detection system employing the photo-
graphing apparatus described above is used during the
performance of an abdominal operation, it is possible to
simply construct the photographing apparatus in the
form of a television camera; it can also be constructed
in the form of a pair of goggles.

[0099] Note that according to the first and second em-
bodiments, because indocyanine green, which is a cy-
anine 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 autofluores-
cence also produces no adverse effect, when the fluo-
rescent light is focused or photographed, only the fluo-
rescent 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. A sentinel lymph node detection method, compris-
ing

focusing a fluorescent image composed of flu-
orescent light having a wavelength band within
the near-infrared wavelength band emitted
from a near-infrared fluorescent colorant,
which emits fluorescent light having a wave-
length band within the near-infrared wave-
length band, that has been injected into the ar-
ea of tissue under examination in the vicinity of
a diseased portion, which includes the sentinel
lymph node, upon irradiation thereof by stimu-
lating light, and

converting said focused fluorescent image
composed of fluorescent light having a wave-
length band within the near-infrared wave-
length band to a visible image.

2. Asentinel lymph node detection method as defined
in claim 1, wherein
a normal image composed of the reflected
light reflected by the area of tissue under examina-
tion that has been irradiated by an illuminating light
composed of visible light and said visible image are
superposed and observed.
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3. Asentinel lymph node detection method as defined
in claim 2, wherein

said normal image is superposed on said visi-
ble image and focused, and

said focused image and said visible image are
viewed.

4. A sentinel lymph node detection method, compris-
ing

photographing a fluorescent image composed
of fluorescent light having a wavelength band
within the near-infrared wavelength band is
emitted from a near-infrared fluorescent color-
ant, which emits fluorescent light having a
wavelength band within the near-infrared
wavelength band, that has been injected into
the area of tissue under examination in the vi-
cinity of the diseased portion, which includes
the sentinel lymph node, upon irradiation there-
of by stimulating light, and

forming a visible image based on said photo-
graphed fluorescent image composed of fluo-
rescent light having a wavelength band within
the near-infrared wavelength band, and
displaying said visible image.

5. Asentinel lymph node detection method as defined
in claim 4, comprising

photographing a normal image composed of
the reflected light reflected by the area of tissue
under examination that has been irradiated by
an illuminating light, and

superposing said normal image with said visi-
ble image, and

displaying the superposed image.

6. A sentinel lymph node detection method as defined
in claim 5, wherein
said normal image is photographed as a color
image.

7. Asentinel lymph node detection system comprising

a stimulating light projecting means for project-
ing 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 portion, which includes the sen-
tinel lymph node and into which said near-infra-
red 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 fo-

10

20

25

35

40

45

50

55

1"

20

cusing the fluorescent light having a wave-
length band within the near-infrared wave-
length band emitted from the near-infrared flu-
orescent colorant injected into the area of tis-
sue under examination, and

a visible-image converting means for convert-
ing 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.

8. Asentinel lymph node detection system as defined
in claim 7, further comprising

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

an observation means for superposing a nor-
mal image, which is composed of the reflected
light reflected by the area of tissue under ex-
amination upon illumination thereof by said il-
luminating light, with aforementioned visible im-
age, and observing said normal image super-
posed with said visible image.

9. A sentinel lymph node detection system as defined
in claim 8, further comprising

an image focusing means for focusing the nor-
mal image and the visible image superposed
by the observation means,

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

10. A sentinel lymph node detection system comprising

a stimulating light projecting means for project-
ing 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 portion, which includes the sen-
tinel lymph node and into which said near-infra-
red fluorescent colorant for emitting fluorescent
light having a wavelength band within the near-
infrared wavelength band has been injected in
advance, and

a fluorescent image photographing means for
photographing the fluorescent light having a
wavelength band within the near-infrared
wavelength band emitted from the near-infra-
red fluorescent colorant injected into the area
of tissue under examination, and

a fluorescent image forming means for forming
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a visible image based on the fluorescentimage
having a wavelength band within the near-in-
frared wavelength band photographed by said
fluorescent image photographing means,

and a display means for displaying said visible
image.

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

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

a normal image photographing means for pho-
tographing the normal image composed of the
reflected light reflected by the area of tissue un-
der examination upon illumination thereof by
the illuminating light, and

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

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

wherein the display means displays the super-
posed image.

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

said normal image photographing means is a
color photographing means for photographing a
color image.

A sentinel lymph node detection system as defined
in claim 8, 9, 11 or 12, 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 nor-
mal-image forming means, said superposed image
forming means and said display means are con-
structed in the form of a pair of goggles.

A sentinel lymph node detection system as defined
in claim 8, 9, 11 or 12, 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 nor-
mal-image forming means, said superposed image
forming means and said display means are con-
structed in the form of a laparoscope system.

A sentinel lymph node detection system as defined
in claim 8, 9, 11 or 12, wherein
said fluorescent light image focusing means,
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said converting means and said observation
means, or said fluorescent image forming means,
said normal image photographing means, said nor-
mal-image forming means, said superposed image
forming means and said display means are con-
structed in the form of a microscope system.

A sentinel lymph node detection system as defined
inclaim1,2,3,4,5,6,7,8,9, 10, 11 or 12, wherein

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

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

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

A sentinel lymph node detection system as defined
in claim 14, wherein

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

A sentinel lymph node detection system as defined
in claim 15, wherein

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

A sentinel lymph node detection system as defined
inclaim1,2,3,4,5,6,7,8,9,10, 11, or 12, wherein

when the near-infrared fluorescent colorant is
irradiated with light, the largest absorption wave-
length of said near-infrared colorant is 700 nm or
longer.

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

when the near- infrared fluorescent colorant
is irradiated with light, the largest absorption wave-
length of said near-infrared colorant is 700 nm or
longer.

A sentinel lymph node detection system as defined
in claim 14, wherein

when the near- infrared fluorescent colorant
is irradiated with light, the largest absorption wave-
length of said near-infrared colorant is 700 nm or
longer.

A sentinel lymph node detection system as defined
in claim 15, wherein

when the near-infrared fluorescent colorant is
irradiated with light, the largest absorption wave-
length of said near-infrared colorant is 700 nm or
longer.

A sentinel lymph node detection system as defined
in claim 16, wherein
when the near-infrared fluorescent colorant is
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irradiated with light, the largest absorption wave-
length of said near-infrared colorant is 700 nm or
longer.

A sentinel lymph node detection system as defined
inclaim11,2,3,4,5,6,7,8,9,10, 11, or 12, wherein

said near-infrared fluorescent colorantis a cy-
anine colorant.

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

said near-infrared fluorescent colorantis a cy-
anine colorant.

A sentinel lymph node detection system as defined
in claim1 14, wherein

said near-infrared fluorescent colorantis a cy-
anine colorant.

A sentinel lymph node detection system as defined
in claim1 15, wherein

said near-infrared fluorescent colorantis a cy-
anine colorant.

A sentinel lymph node detection system as defined
in claim1 16, wherein

said near-infrared fluorescent colorant is a cy-
anine colorant.

A sentinel lymph node detection system as defined
in claim1 17, wherein

said near-infrared fluorescent colorant is a cy-
anine colorant.

A sentinel lymph node detection system as defined
inclaim11,2,3,4,5,6,7,8,9,10, 11, or 12, wherein

said near-infrared fluorescent colorant is a in-
docyanine green.

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

said near-infrared fluorescent colorant is a in-
docyanine green.

A sentinel lymph node detection system as defined
in claim1 14, wherein

said near-infrared fluorescent colorant is a in-
docyanine green.

A sentinel lymph node detection system as defined
in claim1 15, wherein

said near-infrared fluorescent colorant is a in-
docyanine green.

A sentinel lymph node detection system as defined
in claim1 16, wherein

said near-infrared fluorescent colorant is a in-
docyanine green.
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36. A sentinel lymph node detection system as defined

in claiml 17, wherein
said near-infrared fluorescent colorant is a in-
docyanine green.

37. A sentinel lymph node detection system as defined

in claiml 18, wherein
said near-infrared fluorescent colorant is a in-
docyanine green.
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