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(57) ABSTRACT

According to a fluorescent endoscope apparatus for detect-
ing an autofluorescent-light image emitted from a living
body upon irradiation thereof by stimulating light, when the
endoscope insertion portion is inserted into or removed from

(73) Assignee: FUJI PHOTO FILM CO., LTD. a patients body, stimulating light is prevented from entering
the eyes of the patient or the operator, ensuring for their
(21) Appl. No.: 09/864,326 safety. When the endoscope insertion portion is outside the
. body of a patient, the flicker occurring due to the fluorescent
(22) Filed: May 25, 2001 or other light illuminating the diagnosis room, which would
. L. L. be detected together with the autofluorescent-light image by
(30) Foreign Application Priority Data a fluorescent-image use camera or with the normal image by
May 25,2000 (JP) 154996/2000 a normal-image use camera, is detected by a flicker detector.
Jufi 1 4’ 2000 (JP) 21472772000 The flicker detector outputs a detection signal to the stimu-
7 lating light emission prevention controller, which turns off
Publication Classification the power source to the stimulating light laser source by use
of a controller computer and thereby prevents the emission
(51) Int. CL7 s A61B 1/06 of stimulating light.
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FLUORESCENT ENDOSCOPE APPARATUS

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates in general to a fluo-
rescent endoscope apparatus, and in particular to a fluores-
cent endoscope apparatus for insertion into the body of a
living subject, irradiating a living-tissue subject with stimu-
lating light, measuring the fluorescent light emitted by the
living-tissue subject upon irradiation thereof by the stimu-
lating light and detecting a fluorescent image formed of the
emitted fluorescent light.

[0003] 2. Description of the Related Art

[0004] There have been proposed technologies for irradi-
ating a living-tissue subject with stimulating light, receiving
the fluorescent light emitted from the living-tissue subject
thereupon, wherein, utilizing the difference between the
fluorescent light emitted from a normal tissue and the
fluorescent light emitted by a diseased tissue upon irradia-
tion thereof by a stimulating light of a predetermined
wavelength, a fluorescent image of the location of the
diseased tissue and it’s range of infiltration is displayed.

[0005] Normally, when irradiated by stimulating light, as
shown by the solid line in FIG. 18, because a strong
fluorescent light is emitted by normal tissue and a weaker
fluorescent light is emitted from diseased tissue, as shown by
the broken line in the same figure, by measuring the strength
of the fluorescent light, it can be determined whether the
living-tissue subject is in a normal state or a diseased state.

[0006] Further, when the strength of the fluorescent light
emitted due to irradiation by stimulating light is displayed as
an image, because there is unevenness in the living-tissue
subject, the strength of the stimulating light projected onto
the living-tissue subject is not uniform. In addition, although
the strength of the fluorescent light emitted from the living-
tissue subject is substantially proportionate to the strength of
stimulating light, the strength of the stimulated light is in
inverse proportion to the square of the distance. Therefore,
there are cases in which the fluorescent light emitted from a
diseased tissue closer to the light source than a normal tissue
is received as the fluorescence of higher strength, and
therefore, it is not possible to discern with certainty the state
of the irradiated tissue based solely on the strength of
received fluorescent light emitted due to irradiation by
stimulating light. In order to reduce this uncertainty, a
method in which the ratio of the two different strengths of
fluorescent light is obtained by division, and a method of
displaying a computed image based on the value of the
resultant of the division operation, that is, for example, an
image display method taking into account the difference of
the form of the spectra of the fluorescent light reflecting the
characteristics of the living tissue, or a method of irradiating
a living-tissue subject with a near-infrared light which is
absorbed uniformly by various living-tissues as a reference
light, detecting the strength of the reflected light of the
reference light reflected by a living-tissue subject upon
irradiation thereof by the reference light, obtaining by divi-
sion the ratio thereof to the strength of the fluorescent light,
and displaying a computed image based on the value of the
resultant of the division operation, that is, a method of
obtaining the value reflecting the rate of fluorescent light
absorption and displaying an image, has been proposed.
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[0007] In addition, using the technology described above,
the development of a fluorescent endoscope apparatus for
detecting a fluorescent image of the inside of a living body
is advancing. Because the strength of the fluorescent light
detected by such fluorescent endoscope apparatuses is
extremely weak, it is desirable that the stimulating light be
of as high strength as possible. However, because laser light
is used as the source of stimulating light, the safety of the
patient to be subjected to diagnosis and the operator must be
ensured for. Values of the density of laser light to be used as
stimulating light are defined as MPE values according to the
JIS standard, etc. Up to now, when the endoscope insertion
portion of a fluorescent endoscope apparatus has been
inserted into a body cavity of a patient, because the output
face of the stimulating light projecting end portion of the
endoscope insertion portion comes to be in extremely close
proximity to a target area, the target area is irradiated by the
energy of laser light of too high an energy density, and
because there is a fear that injury be caused to the patient,
a safety device for the prevention thereof has been proposed.

[0008] However, for cases in which stimulating light is
emitted when inserting the endoscope insertion portion of a
fluorescent endoscope apparatus into or removing the endo-
scope insertion portion from the body cavity of a patient,
there is a fear that injury be caused to the eyes of the patient
or the operator, and up till now, a safety device for the
prevention thereof has not been proposed.

[0009] In addition, when starting the system, resetting the
system, starting the measurement procedure, or performing
maintenance on the system, it is considered possible that
stimulating light be inadvertently projected at areas other
that the section of which a measurement is to be taken. Here:
starting the system refers to turning on the fluorescent
endoscope apparatus; resetting the system refers to returning
controlling characteristics of the fluorescent endoscope
apparatus to the initial state after it has already been turned
on; starting the measurement procedure refers to an opera-
tor’s preparing to take a measurement, after the fluorescent
endoscope apparatus has been turned on, of the section of
which a measurement is to be taken; performing mainte-
nance on the system refers to the preparations that must be
made when a maintenance operation requiring that stimu-
lating light be emitted is to be performed.

[0010] Also, safety measures for times when starting the
system, resetting the system, initiating operations to take a
measurement, or performing maintenance on the system, as
described above, against inadvertent emission of stimulating
light have also not been proposed.

SUMMARY OF THE INVENTION

[0011] The present invention has been developed in con-
sideration of the circumstances described above. It is a
primary objective of the present invention to provide a
fluorescent endoscope apparatus having a safety device for
preventing injury to the eyes or other body parts of the
patient and operator due to the inadvertent emission of
stimulating light when starting the system, resetting the
system, initiating measurement, performing maintenance
requiring the emission of stimulating light, etc.

[0012] The first fluorescent endoscope apparatus accord-
ing to the present invention comprises a projecting means
for emitting stimulating light and illuminating light, an
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endoscope insertion portion for insertion into the body of a
patient, a light guiding means provided within said endo-
scope insertion portion for guiding the stimulating light and
illuminating light emitted from the projecting means to the
section of which a measurement is to be taken, and detecting
means for detecting a fluorescent image formed of the
fluorescent light emitted from the section of which a mea-
surement is to be taken upon irradiation thereof by stimu-
lating light guided through the guiding means and a normal
image of the light reflected from the section of which a
measurement is to be taken upon irradiation thereof by the
illuminating light guided through the guiding means, further
comprising a stimulating light emission preventing means
for preventing the emission of the stimulating light, a
detecting means for detecting that the forward end portion of
the insertion portion is outside of the body of the patient, and
a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission preventing
means, the emission of stimulating light, based on the
detection signal detected by the detecting means.

[0013] In addition, the detecting means of the second
fluorescent endoscope apparatus according to the present
invention is provided with a flicker detecting means for
detecting the flicker appearing due to the light illuminating
the inside of the diagnosis room, which is different from the
stimulating light emitted by the projecting means, and a
stimulating light emission prevention controlling means for
preventing, via the stimulating light emission preventing
means, the emission of stimulating light, based on the
detection signal detected by the flicker detecting means.

[0014] Here, “flicker” refers to periodical change in
brightness occurring in the diagnostic room illumination
(diagnostic room illumination refers to light, such as that a
from fluorescent bulb, of which the quantity changes a
cycles twice that of an off-the-shelf electric power source)
that is detected by the fluorescent endoscope apparatus when
a measurement operation is carried out. The flicker detecting
means can be a means for detecting the flicker appearing in
a normal image or a fluorescent image detected by the image
detecting means, or a means for detecting only the flicker
occurring at the end portion of the endoscope insertion
portion. In the latter case, it is desirable that the flicker
detecting means is disposed at a position several centimeters
from the stimulating light projecting end portion of the
endoscope insertion portion. Note that for cases in which the
flicker appearing in a normal or fluorescent image is to be
detected, flicker occurs when the normal or fluorescent
image detecting cycle and the frequency of an of-the-shelf
electric power source differ, and because flicker does not
occur when the image detecting cycle and the frequency of
the of-the-shelf electric power source are equivalent or when
one the frequency of either of the two is an integer multiple
of the other, it is necessary to take the image detecting cycle
into consideration. When flicker is present, the flicker
detecting means outputs a detection signal assuming that the
end portion of the endoscope insertion portion is located
outside the body of the patient. Note that the expression
“outside the body of the patient” refers to positions at which
there is a fear that the stimulating light emitted from the end
portion of the endoscope insertion apparatus enter the eyes
of the patient or the operator, or positions at a predetermined
safe distance from positions where the potential for the
stimulating light to inadvertently be projected into the eyes
of the patient or operator.
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[0015] In addition, the detecting means of the third fluo-
rescent endoscope apparatus according to the present inven-
tion is provided with a brightness distribution detecting
means for detecting the difference between the brightness
distribution of the brightness distribution of the normal
image and the brightness distribution occurring within the
body of a patient, and a stimulating light emission preven-
tion controlling means for preventing, via the stimulating
light emission preventing means, the emission of stimulating
light, based on the detection signal detected by the bright-
ness distribution detecting means.

[0016] Here, for cases in which the subject of a measure-
ment to be obtained by use of a fluorescent endoscope
apparatus is, for example, the tube-shaped organs (the
esophagus, the stomach, the duodenum, the large intestine,
etc.), the brightness distribution occurring in a normal image
of the inside of the body of a patient is brighter on the
circumference of the image than in the middle of the image,
and because it differs with the brightness distribution of a
normal image taken outside of the body of the patient, it can
be determined from the state of the brightness distribution of
a normal image whether the end portion of the endoscope
insertion portion is inside or outside the body of the patient.
When the detected brightness distribution state differs from
the brightness distribution when the forward end portion of
the endoscope insertion portion is inside the body of the
patient, the brightness distribution detecting means outputs
a detection signal assuming that the end portion of the
endoscope insertion portion is located outside the body of
the patient.

[0017] In addition, the detecting means of the fourth
fluorescent endoscope apparatus according to the present
invention is provided with a brightness detecting means for
detecting that the brightness of a normal image differs from
the brightness measured when the forward end portion of the
endoscope insertion portion is inside the body of the patient,
and a stimulating light emission prevention controlling
means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light, based
on the detection signal detected by the brightness detecting
means.

[0018] Here, when the brightness of any of the pixels of a
normal image is above a predetermined threshold value, the
brightness detecting means recognizes the end portion of the
endoscope insertion portion as being outside the body of the
patient and outputs a detection signal.

[0019] In addition, the detecting means of the fifth fluo-
rescent endoscope apparatus according to the present inven-
tion is provided with a color signal detecting means for
detecting that the color signal of a normal image differs from
the color signal occurring when the forward end portion of
the endoscope insertion portion is inside the body of the
patient, and a stimulating light emission prevention control-
ling means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light, based
on the detection signal detected by the color signal detecting
means.

[0020] Here, for cases in which the color signal, which is
an RGB color signal, of any of a normal image detected by
the fluorescent endoscope apparatus is of a normal image of
the inside of the body of a patient, because it is an image of
mucous membranes and blood vessels, the R signal is large
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in comparison to the G and B signals. Accordingly, when the
value of the R signal is smaller than a predetermined
threshold value, the color signal detecting means recognizes
the end portion of the endoscope insertion portion as being
outside the body of the patient and outputs a detection
signal.

[0021] In addition, the detecting means of the sixth fluo-
rescent endoscope apparatus according to the present inven-
tion is provided with a straight-line detecting means for
detecting that the straight-line pattern of a normal image
differs from the straight-line pattern occurring when the
forward end portion of the endoscope insertion portion is
inside the body of the patient, and a stimulating light
emission prevention controlling means for preventing, via
the stimulating light emission preventing means, the emis-
sion of stimulating light, based on the detection signal
detected by the straight-line detecting means.

[0022] Here, because a normal image detected by the
fluorescent endoscope apparatus when the end portion of the
endoscope insertion portion is outside of the patients body is
a normal image of the of the environment of the diagnosis
room, there are more straight-line patterns contained therein
than in a normal image of the inside of the body of the
patient. When the number of lines within a normal image is
above a predetermined threshold value, the straight-line
detecting means recognizes the end portion of the endoscope
insertion portion as being outside the body of the patient and
outputs a detection signal. Note that as straight-line detect-
ing method, there is a method employing image processing
by a Hough transform and detecting the straight lines, or a
method wherein an image template consisting of only
straight lines is superposed on a normal image and the
straight-line component of the normal image is thereby
enhanced, and the straight lines detected, etc.; in short, any
method of detecting the straight-line component occurring in
a normal image can be employed.

[0023] In addition, the detecting means of the seventh
fluorescent endoscope apparatus according to the present
invention is provided with a light strength detecting means
disposed in the end portion of the endoscope insertion
portion for detecting that the light strength occurring near
the side of the end portion of the endoscope insertion portion
differs from the light strength inside the body of the patient,
and a stimulating light emission prevention controlling
means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light, based
on the detection signal detected by the light strength detect-
ing means.

[0024] Here, because the brightness of the area near the
side of the end portion of the endoscope insertion portion of
the endoscope apparatus is brighter when the end portion of
the endoscope insertion portion is outside of the body of the
patient than when it is inside the body of the patient, when
the detected light strength is above a predetermined thresh-
old value, the light strength detecting means recognizes the
end portion of thee endoscope insertion portion as being
outside of the body of the patient and outputs a detection
signal. Further, it is desirable that the light strength detecting
means be disposed at a safe position at a distance several
centimeters from the stimulating light emitting end portion
of the endoscope insertion portion.

[0025] In addition, the detecting means of the eighth
fluorescent endoscope apparatus according to the present
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invention is provided with a temperature detecting means
disposed in the end portion of the endoscope insertion
portion for detecting that the temperature occurring near the
side of the end portion of the endoscope insertion portion
differs from the temperature inside the body of the patient,
and a stimulating light emission prevention controlling
means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light, based
on the detection signal detected by the temperature detecting
means.

[0026] Here, because the temperature of the area near the
side of the end portion of the endoscope insertion portion of
the endoscope apparatus is lower when the end portion of the
endoscope insertion portion is outside of the body of the
patient than when it is inside the body of the patient, when
the detected temperature is lower than 37° C. (the normal
body temperature), the temperature detecting means recog-
nizes the end portion of the endoscope insertion portion as
being outside of the body of the patient and outputs a
detection signal. Further, it is desirable that the temperature
detecting means be disposed at a safe position at a distance
several centimeters from the stimulating light emitting end
portion of the endoscope insertion portion.

[0027] In addition, the detecting means of the ninth fluo-
rescent endoscope apparatus according to the present inven-
tion is provided with a gas detecting means disposed in the
end portion of the endoscope insertion portion for detecting
that the gas surrounding the end portion of the endoscope
insertion portion differs from the gas inside the body of the
patient, and a stimulating light emission prevention control-
ling means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light, based
on the detection signal detected by the gas detecting means.

[0028] Here, the gas detecting means is a means for
detecting the gases occurring within the body of a patient,
which are of a higher temperature than those occurring
outside the body of the patient. For example, there is a
means for detecting carbon dioxide. However, and in short,
any means may be used as far as it is capable of detecting
the density of the gaseous component inside the body of a
patient, which is of a higher density than that occurring
outside of the body of the patient; for example, there are
means for detecting methane, hydrogen sulfide, etc. Also,
when taking a measurement, for cases in which a gas
different from the outside air is injected into the body of a
patient, the injected gas can also be detected. When the
density of the detected gas is below a predetermined thresh-
old value, the gas detecting means recognizes the end
portion of the endoscope insertion portion as being outside
of the body of the patient and outputs a detection signal.
Further, it is desirable that the gas detecting means be
disposed at a safe position at a distance several centimeters
from the stimulating light emitting end portion of the
endoscope insertion portion.

[0029] In addition, the detecting means of the tenth fluo-
rescent endoscope apparatus according to the present inven-
tion is provided with a magnetic field producing means,
which is mounted at the opening of the body orifice into
which the endoscope insertion portion of the endoscope
apparatus is to be inserted, for producing a magnetic field,
and a magnetic field detecting means disposed in the endo-
scope insertion portion for detecting aforementioned mag-
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netic field, and a stimulating light emission prevention
controlling means for preventing, via the stimulating light
emission preventing means, the emission of stimulating
light, based on the detection signal detected by the magnetic
field detecting means.

[0030] In addition, the detecting means of the eleventh
fluorescent endoscope apparatus according to the present
invention is provided with a light projecting means, which
is mounted at the opening of the body orifice into which the
endoscope insertion portion of the endoscope apparatus is to
be inserted, for projecting light, and a reflected light detect-
ing means for detecting the reflected light reflected by the
endoscope insertion portion upon irradiation thereof by the
projected light, and a stimulating light emission prevention
controlling means for preventing, via the stimulating light
emission preventing means, the emission of stimulating
light, based on the detection signal detected by the reflected
light detecting means.

[0031] In addition, the detecting means of the twelfth
fluorescent endoscope apparatus according to the present
invention is provided with a light projecting means mounted
at the opening of the body orifice into which the endoscope
insertion portion of the endoscope apparatus is to be inserted
for projecting light, and a transmitted-light detecting means
disposed in the endoscope insertion portion means for
detecting the transmitted light transmitted by the endoscope
insertion portion upon irradiation thereof by the projected
light, and a stimulating light emission prevention controlling
means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light, based
on the detection signal detected by the transmitted-light
detecting means.

[0032] In addition, the detecting means of the thirteenth
fluorescent endoscope apparatus according to the present
invention is provided with an airspace volume detecting
means for detecting the airspace volume between the body
of the patient and the endoscope insertion portion of the
endoscope apparatus, and a stimulating light emission pre-
vention controlling means for preventing, via the stimulating
light emission preventing means, the emission of stimulating
light, based on the detection signal detected by the airspace
volume detecting means.

[0033] Here, the airspace volume is made to be of a
predetermined uniform value when the endoscope insertion
portion is in the body of a patient, and when the detected
airspace volume is above the predetermined value, the
airspace volume detecting means recognizes the end portion
of the endoscope insertion portion as being outside of the
body of the patient and outputs a detection signal.

[0034] In addition, the stimulating light emission preven-
tion controlling means of the fourteenth fluorescent endo-
scope apparatus according to the present invention is a
stimulating light cutoff means inserted into the optical path
through which the stimulating light is guided to the section
of which a measurement is to be taken.

[0035] In addition, the stimulating light emission preven-
tion controlling means of the fifteenth fluorescent endoscope
apparatus according to the present invention is a stimulating
light standby means for controlling emission of the stimu-
lating light by maintaining it in a standby state.

[0036] Here, the standby state refers to the ready-state of
emitting stimulating light, for example, a state in which the
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voltage of the power source of the stimulating light source
is reduced to a level below that required for operation of the
stimulating light source, etc.; in short, any state in which the
stimulating light standby means controls the stimulating
light projecting means so that stimulating light is not emitted
therefrom.

[0037] In addition, according to the sixteenth embodiment
of the fluorescent endoscope apparatus according to the
present invention, GaN type laser light is used as the
stimulating light.

[0038] In addition, the seventeenth embodiment of the
fluorescent endoscope apparatus according to the present
invention comprises a projecting means for emitting stimu-
lating light and illuminating light, a stimulating light guiding
means for guiding stimulating light from the projecting
means to the section of which a measurement is to be taken,
an illuminating light emitting means for emitting illuminat-
ing light, an illuminating light guiding means for guiding
illuminating light from the projecting means to the section of
which a measurement is to be taken, an image detecting
means for the image detecting a fluorescent image of the
fluorescent light emitted from the section of which a mea-
surement is to be taken upon irradiation thereof by stimu-
lating light guided through the guiding means and a normal
image of the light reflected from the section of which a
measurement is to be taken upon irradiation thereof by the
illuminating light, and a stimulating light controlling means
for controlling the emission of stimulating light from the
stimulating light projecting means, further comprising a
power-source state detecting means for detecting that the
power source of the fluorescent endoscope apparatus has
been switched from the OFF to the ON state, a stimulating
light emission preventing means for putting the stimulated
light in an emission-prohibited state in which emission of
stimulating light is prevented, an unlocking operation
detecting means for detecting that a predetermined operation
for unlocking the emission-prohibited state has been per-
formed, and a stimulating light emission prevention control-
ling means for controlling the stimulating light emission
preventing means so that the stimulating light is put in the
emission-prohibited state when switching of the power-
source from the OFF to the ON state is detected by the
power-source state detecting means and so that the emis-
sion-prohibited state of the stimulating light is unlocked
when aforementioned predetermined operation for unlock-
ing the emission-prohibited state has been detected by the
unlocking operation detecting means as having been per-
formed.

[0039] According to the seventeenth fluorescent endo-
scope apparatus of the present invention, the power-source
state detecting means detects that the state of the power
source of the fluorescent endoscope apparatus has been
switched from OFF to the ON, and detection data indicative
thereof is transmitted to the stimulating light emission
prevention controlling means. The stimulating light emis-
sion prevention controlling means causes operation of the
stimulating emission preventing means and the stimulating
light is put in the emission-prohibited state. Then, when the
predetermined operation for unlocking the emission-prohib-
ited state has been performed, this predetermined operation
is detected by the unlocked-state operation detecting means,
and detection data indicative thereof is transmitted to the
stimulating light emission prevention controlling means.
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The stimulating light emission prevention controlling means
causes operation of the stimulating emission preventing
means and the stimulating light emission-prohibited state is
unlocked.

[0040] Here, the expression “the power source of the
fluorescent endoscope apparatus” means at least the power
for turning the stimulating light projecting means ON.
Further, in the state in which the power source is in the
transitional state of having been switched from OFF to ON,
the stimulating light projecting means does not operate until
a predetermined threshold voltage has been attained. In
addition, the power-source state detecting means, the stimu-
lating light emission prevention controlling means, and the
stimulating light emission preventing means are activated at
a faster timing than the stimulating light projecting means.

[0041] In addition, the eighteenth fluorescent endoscope
apparatus according to the present invention can also be
provided with a reset detecting means for detecting that the
fluorescent endoscope apparatus has been reset. Here, “that
the fluorescent endoscope apparatus has been reset” refers at
least to the resetting of the stimulating light controlling
means. When the fluorescent endoscope apparatus is
detected by the reset detecting means as having been reset,
detection data indicative thereof is transmitted to the stimu-
lating light emission prevention controlling means. The
stimulating light emission prevention controlling means
causes operation of the stimulating emission preventing
means and the stimulating light is put in the emission-
prohibited state.

[0042] In addition, according to the nineteenth fluorescent
endoscope apparatus according to the present invention, the
stimulating light guiding means and the illuminating light
guiding means are disposed within the endoscope insertion
portion. The nineteenth fluorescent endoscope apparatus
according to the present invention is provided with a con-
nection detecting means for detecting whether or not the
stimulating light guiding means and the stimulating light
projecting means are connected, whether or not the illumi-
nating light projecting means and the illuminating light
guiding means are connected and whether or not the endo-
scope insertion portion and the image signal processing
portion are connected, and by detection that of even one of
the following: that the stimulating light projecting means
and the stimulating guiding means are not connected; that
the illuminating light projecting means and the illuminating
light guiding means are not connected; or that the endoscope
insertion portion and the image processing portion are not
connected, the stimulating light emission prevention con-
trolling means causes operation of the stimulating light
emission preventing means and the stimulating light can be
put in the emission-prohibited state.

[0043] The “endoscope insertion portion” refers to the
portion of the fluorescent endoscope apparatus that is
inserted into and can be removed from the patient’s body
and which can be exchanged and cleaned. The image
processing portion includes at least the portion for perform-
ing image processing on an image detected fluorescent
image.

[0044] In addition, the stimulating light emission preven-
tion controlling means of the twentieth fluorescent endo-
scope apparatus according to the present invention is a
stimulating light cutoff means inserted into the optical path
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through which the stimulating light is guided to the section
of which a measurement is to be taken.

[0045] In addition, the stimulating light emission preven-
tion controlling means of the twenty-first fluorescent endo-
scope apparatus according to the present invention is a
stimulating light standby means for controlling emission of
the stimulating light by maintaining it in a standby state.

[0046] In addition, the twenty-second fluorescent endo-
scope apparatus according to the present invention is also
provided with a stimulating light emission prevention data
recording means for recording control data for controlling
aforementioned stimulating light emission preventing
means; when the power-source state detecting means detects
that the power source has been switched from OFF to ON,
or when the reset detecting means detects that the stimulat-
ing light emission prevention controlling means has been
reset, the stimulating light emission prevention controlling
means reads the control data recorded in the stimulating
light emission prevention control data recording means, and
controls the stimulating light emission preventing means so
that the stimulating light can be put in the emission-prohib-
ited state. Note that for cases in which the stimulating light
emission preventing means is a stimulating light cutoff
means, the control data recorded in the stimulating light
emission prevention control data recording means is control
data for controlling the stimulating light cutoff means, and
for cases in which the stimulating light emission preventing
means is a stimulating light standby means, the control data
recorded in the stimulating light emission prevention control
data recording means is control data for controlling the
stimulating light standby means.

[0047] For cases in which the stimulating light emission
preventing means is a stimulating light cutoff means, when
the power source is switched from OFF to ON and the
power-source state detecting means detects that the power
source has been switched from OFF to ON, or when the
fluorescent endoscope apparatus is reset and the reset detect-
ing means detects that this state has been reset, the stimu-
lating light emission prevention controlling means reads the
control data recorded in the stimulating light emission
prevention control data recording means, and causes opera-
tion of the stimulating light cutoff means so that the stimu-
lating light can be put in the emission-prohibited state.

[0048] In addition, for cases in which the stimulating light
emission preventing means is a stimulating light standby
means, when the power source is switched from OFF to ON
and the power-source state detecting means detects that the
power source has been switched from OFF to ON, or when
the fluorescent endoscope apparatus is reset and the reset
detecting means detects that this state has been reset, the
stimulating light emission prevention controlling means
reads the control data recorded in the stimulating light
emission prevention control data recording means, and
causes operation of the stimulating light standby means so
that the stimulating light can be put in the emission-prohib-
ited state.

[0049] Further, the predetermined operation for unlocking
the emission-prohibited state of the stimulating light may be
an operation of any type as far as it is a mandatory operation
to be performed before an actual operation to take a mea-
surement or to perform maintenance.

[0050] In addition, according to the twenty-third fluores-
cent endoscope apparatus of the present invention, afore-
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mentioned predetermined operation for unlocking the emis-
sion-prohibited state of the stimulating light is a manually
performed operation. For example, throwing a switch, a
touch-panel input operation, and etc.; further, a combination
of these operations can be performed. In this case, the
emission-prohibited state of the stimulating light is unlocked
only when a combination of operations has been performed.
Further, operations performed only when maintenance
operations are to be commenced and operations to be
performed only when the measurement procedure is to be
commenced can also be combined.

[0051] In addition, according to the twenty-fourth fluo-
rescent endoscope apparatus of the present invention, afore-
mentioned manually performed operation is an operation of
inputting the patient data. Note that the operation of input-
ting the patient data is such that it’s performance is required
in order to perform operations for taking an actual measure-
ment, and such that pseudo patient information must be
input in order to perform maintenance operations. Any
appropriate data for initiating maintenance operations can be
used as pseudo patient data.

[0052] In addition, according to the twenty-fifth embodi-
ment of the fluorescent endoscope apparatus of the present
invention, GaN type laser light is used as the stimulating
light.

[0053] According to the first fluorescent endoscope appa-
ratus of the above described configuration according to the
present invention, which is provided with a detecting means
for detecting that the end portion of the endoscope insertion
portion is outside of the body of the patient, because the
stimulating light emission preventing means prevents the
emission of stimulating light, based on the detection signal
of the detecting means, the stimulating light does not enter
the eyes of the patient and cause injury thereto, and safety
is ensured.

[0054] In addition, according to the second fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a flicker detecting means
for detecting the flicker appearing due to the light illumi-
nating the inside of the diagnosis room, when the flicker
detecting means detects the presence of flicker, the end
portion of the endoscope insertion portion is recognized as
being located outside the body of the patient and a detection
signal is output to the stimulating light emission prevention
controlling means, and at that time, because the stimulating
light emission prevention controlling means prevents the
emission of stimulating light, the stimulating light does not
enter the eyes of the patient and cause injury thereto, and
safety is ensured. Further, the degree of safety can be further
increased if the flicker detecting means be disposed at a safe
position at a distance several centimeters from the stimulat-
ing light emitting end portion of the endoscope insertion
portion.

[0055] In addition, according to the third fluorescent endo-
scope apparatus of the present invention, in which the
detecting mean is provided with a brightness distribution
detecting means for detecting the brightness distribution of
a normal image. When the brightness distribution detecting
means detects a brightness distribution differing from that
occurring when the endoscope insertion portion is inside the
body of a patient, the end portion of the endoscope insertion
portion is recognized as being located outside the body of
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the patient and a detection signal is output to the stimulating
light emission prevention controlling means, and at that
time, because the stimulating light emission prevention
controlling means prevents the emission of stimulating light,
the stimulating light does not enter the eyes of the patient
and cause injury thereto, and safety is ensured.

[0056] In addition, according to the fourth fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a brightness detecting
means for detecting the brightness of a normal image. When
the brightness detecting means detects that the brightness of
any of the pixels of a normal image is larger than a
predetermined threshold value, the end portion of the endo-
scope insertion portion is recognized as being located out-
side the body of the patient and a detection signal is output
to the stimulating light emission prevention controlling
means, and at that time, because the stimulating light
emission prevention controlling means prevents the emis-
sion of stimulating light, the stimulating light does not enter
the eyes of the patient and cause injury thereto, and safety
is ensured.

[0057] In addition, according to the fifth fluorescent endo-
scope apparatus of the present invention, in which the
detecting means is provided with a color signal detecting
means for detecting the color signal of a normal image.
When the color signal detecting means detects that the R
signal of the RGB signal of each pixel of a normal image is
smaller than a predetermined threshold value, the end por-
tion of the endoscope insertion portion is recognized as
being located outside the body of the patient and a detection
signal is output to the stimulating light emission prevention
controlling means, and at that time, because the stimulating
light emission prevention controlling means prevents the
emission of stimulating light, the stimulating light does not
enter the eyes of the patient and cause injury thereto, and
safety is ensured.

[0058] In addition, according to the sixth fluorescent endo-
scope apparatus of the present invention, in which the
detecting means is provided with a straight-line detecting
means for detecting the straight-line pattern of a normal
image. When the straight-line detecting means detects a
straight-line component larger than a predetermined thresh-
old value, the end portion of the endoscope insertion portion
is recognized as being located outside the body of the patient
and a detection signal is output to the stimulating light
emission prevention controlling means, and at that time,
because the stimulating light emission prevention control-
ling means prevents the emission of stimulating light, the
stimulating light does not enter the eyes of the patient and
cause injury thereto, and safety is ensured.

[0059] In addition, according to the seventh fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a light strength detecting
means for detecting the light strength occurring near the side
of the end portion of the endoscope insertion portion. When
the light strength detecting means detects a light strength
occurring near the side of the end portion of the endoscope
insertion portion that is larger than a predetermined thresh-
old value, the end portion of the endoscope insertion portion
is recognized as being located outside the body of the patient
and a detection signal is output to the stimulating light
emission prevention controlling means, and at that time,
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because the stimulating light emission prevention control-
ling means prevents the emission of stimulating light, the
stimulating light does not enter the eyes of the patient and
cause injury thereto, and safety is ensured. Further, the
degree of safety can be further increased if the flicker
detecting means be disposed at a safe position at a distance
several centimeters from the very stimulating light emitting
end of the endoscope insertion portion.

[0060] In addition, according to the eighth fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a temperature detecting
means for detecting the temperature occurring near the side
of the end portion of the endoscope insertion portion. When
the temperature detecting means detects a temperature
occurring near the side of the end portion of the endoscope
insertion portion that is lower than 37° C. (the normal body
temperature of a patient), the end portion of the endoscope
insertion portion is recognized as being located outside the
body of the patient and a detection signal is output to the
stimulating light emission prevention controlling means, and
at that time, because the stimulating light emission preven-
tion controlling means prevents the emission of stimulating
light, the stimulating light does not enter the eyes of the
patient and cause injury thereto, and safety is ensured.
Further, the degree of safety can be further increased if the
flicker detecting means be disposed at a safe position at a
distance several centimeters from the very stimulating light
emitting end of the endoscope insertion portion.

[0061] In addition, according to the ninth fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a gas detecting means for
detecting the gas occurring near the side of the end portion
of the endoscope insertion portion. When the gas detecting
means detects that the density of, for example, the density of
the carbonic acid gas occurring near the side of the end
portion of the endoscope insertion portion is lower than a
predetermined threshold value, the end portion of the endo-
scope insertion portion is recognized as being located out-
side the body of the patient and a detection signal is output
to the stimulating light emission prevention controlling
means, and at that time, because the stimulating light
emission prevention controlling means prevents the emis-
sion of stimulating light, the stimulating light does not enter
the eyes of the patient and cause injury thereto, and safety
is ensured. Further, the degree of safety can be further
increased if the flicker detecting means be disposed at a safe
position at a distance several centimeters from the very
stimulating light emitting end of the endoscope insertion
portion.

[0062] In addition, according to the tenth fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a magnetic field producing
means mounted at the opening of the body orifice of the
patient into which the insertion portion of the endoscope
apparatus is to be inserted for producing a magnetic field,
and a magnetic field detecting means for detecting afore-
mentioned magnetic field. Based on detection by the mag-
netic field detecting means of a magnetic field produced by
the magnetic field producing means, the end portion of the
endoscope insertion portion is recognized as being located
outside the body of the patient and a detection signal is
output to the stimulating light emission prevention control-
ling means, and at that time, because the stimulating light
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emission prevention controlling means prevents the emis-
sion of stimulating light, the stimulating light does not enter
the eyes of the patient and cause injury thereto, and safety
is ensured.

[0063] In addition, according to the eleventh fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a light projecting means
mounted at the opening of the body orifice into which the
insertion portion of the endoscope apparatus is to be inserted
for projecting light, and a reflected light detecting means for
detecting the reflected light reflected by the endoscope
insertion portion upon irradiation thereof by the projected
light. Based upon detection by the reflected light detecting
means of reflected light, the end portion of the endoscope
insertion portion is recognized as being located outside the
body of the patient and a detection signal is output to the
stimulating light emission prevention controlling means, and
at that time, because the stimulating light emission preven-
tion controlling means prevents the emission of stimulating
light, the stimulating light does not enter the eyes of the
patient and cause injury thereto, and safety is ensured.

[0064] In addition, according to the twelfth fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with a light projecting means
mounted at the opening of the body orifice into which the
insertion portion of the endoscope apparatus is to be inserted
for projecting light, and a transmitted-light detecting means
for detecting the transmitted light transmitted by the endo-
scope insertion portion upon irradiation thereof by the
projected light. Based upon detection by the transmitted
light detecting means of transmitted light, the end portion of
the endoscope insertion portion is recognized as being
located outside the body of the patient and a detection signal
is output to the stimulating light emission prevention con-
trolling means, and at that time, because the stimulating light
emission prevention controlling means prevents the emis-
sion of stimulating light, the stimulating light does not enter
the eyes of the patient and cause injury thereto, and safety
is ensured.

[0065] In addition, according to the thirteenth fluorescent
endoscope apparatus of the present invention, in which the
detecting means is provided with an airspace volume detect-
ing means for detecting the airspace volume between the
body of the patient and the endoscope insertion portion.
When the airspace volume detecting means detects an
airspace volume of a size larger than a predetermined
threshold value, the end portion of the endoscope insertion
portion is recognized as being located outside the body of
the patient and a detection signal is output to the stimulating
light emission prevention controlling means, and at that
time, because the stimulating light emission prevention
controlling means prevents the emission of stimulating light,
the stimulating light does not enter the eyes of the patient
and cause injury thereto, and safety is ensured.

[0066] In addition, according to the fourteenth fluorescent
endoscope apparatus of the present invention, because the
stimulating light emission preventing means is a cutoff
means disposed within the optical path through which the
stimulating light is guided to the section of which a mea-
surement is to be taken, there is no necessity to provide a
new device, and prevention of the emission of stimulating
light can be controlled solely by the control signal.



US 2002/0013512 Al

[0067] In addition, according to the fifteenth fluorescent
endoscope apparatus according of the present invention,
because the stimulating light emission prevention control-
ling means the is a stimulating light standby means for
controlling emission of the stimulating light by maintaining
it in a standby state, there is no necessity to provide a new
device, and prevention of the emission of stimulating light
can be controlled solely by the control signal.

[0068] In addition, according to the sixteenth embodiment
of the fluorescent endoscope apparatus according to the
present invention, because GaN type laser light is used as the
stimulating light, fluorescent light is efficiently emitted from
the section of which a measurement is being taken, and the
apparatus can be of a small size.

[0069] In addition, according to the seventeenth fluores-
cent endoscope apparatus of the present invention, because
the stimulating light is in definitely in the emission-prohib-
ited state when the system is started, when a measurement
is initiated, or when maintenance operations are to be
commenced, the safety of the operator, the patient and
personnel performing maintenance, with respect to the inad-
vertent emission of stimulating light, is ensured.

[0070] In addition, according to the eighteenth fluorescent
endoscope apparatus of the present invention, because the
stimulating light is definitely in the emission-prohibited
state when the system is reset, the safety of the operator, the
patient and personnel performing maintenance, with respect
to the inadvertent emission of stimulating light, is ensured.

[0071] When the system is started, the power-source state
detecting means detect that the power source has been
switched from the OFF to the ON position, detection data
indicative thereof is transmitted to the stimulating light
emission prevention controlling means. At this time, the
stimulating light emission prevention controlling means
reads in the control data recorded in the stimulating light
emission prevention control data recording means for con-
trolling the stimulating light emission preventing means, and
causes the operation of the stimulating light emission pre-
venting means; the stimulating light is put in the emission-
prohibited state.

[0072] When the fluorescent endoscope apparatus is
detected by the reset detecting means as having been reset,
detection data indicative thereof is transmitted to the stimu-
lating light emission prevention controlling means, after
which, the stimulating light is put in the emission-prohibited
state in the same way as when the system is started.

[0073] When the predetermined operation for unlocking
the emission-prohibited state of the stimulating light is
performed, this operation is detected by the unlocking
operation detecting means, and detection data indicative
thereof is transmitted to the stimulating light emission
prevention controlling means. At this time, the stimulating
light emission prevention controlling means causes the
operation of the stimulating light emission prevention means
and the emission-prohibited state of the stimulating light is
unlocked. By making this predetermined operation a
required operation to be performed in order to take a
measurement, the stimulating light is definitely in the emis-
sion-prohibited state when operations to take a measurement
are initiated.

[0074] Further, when changing patients, the endoscope
insertion portion must be removed from the signal process-
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ing portion to be cleaned and exchanged. That the end
portion of the endoscope insertion portion has been removed
from the signal processing portion is detected by the con-
nection detecting means, and detection data indicative
thereof is transmitted to the stimulating light emission
prevention controlling means; in the same way as described
above, the stimulating light is put in the emission-prohibited
state. Because this emission-prohibited state is unlocked by
performance of a predetermined operation in the same way
as described above, even for cases in which patients are
changed, the stimulating light is definitely in the emission-
prohibited state.

[0075] Still further, when maintenance is to be performed,
by requiring that aforementioned predetermined operation
be performed before maintenance can be performed, when
maintenance operations are initiated, the stimulating light is
definitely in the emission-prohibited state.

[0076] In addition, according to the nineteenth fluorescent
endoscope apparatus of the present invention, for cases in
which the endoscope insertion portion is removed from the
signal processing portion for maintenance, that the endo-
scope insertion portion has been removed is detected by the
connection detecting means; the stimulating light is put in
the emission-prohibited state and the safety of the personnel
performing maintenance is ensured. However, it is not
mandatory that the insertion portion be used when mainte-
nance is performed; there are cases which emission of
stimulating light is required with the insertion portion hav-
ing been removed from the signal processing portion. There-
fore, for example, by inserting a dummy insertion portion
into the image processing portion, the stimulating light can
be made to not go into the emission-prohibited state.
“Pseudo plugging in of the insertion portion™ refers to, for
example, plugging into the image signal processing portion
instead of the real endoscope insertion portion, in short, any
method by which the insertion portion is not detected as
being removed will suffice.

[0077] In addition, according to the twentieth fluorescent
endoscope apparatus of the present invention, because the
stimulating light emission prevention controlling means is a
stimulating light cutoff means inserted into the optical path
through which the stimulating light is guided to the section
of which a measurement is to be taken, the emission of
stimulating light can be controlled by an apparatus of a
simple configuration.

[0078] In addition, according to the twenty-first fluores-
cent endoscope apparatus of the present invention, because
the stimulating light emission prevention controlling means
is a stimulating light standby means for controlling emission
of the stimulating light by maintaining it in a standby state,
there is no necessity to provide a new device, and the
prevention of the emission of stimulating light can be
controlled be only the control signal.

[0079] In addition, according to the twenty-second fluo-
rescent endoscope apparatus of the present invention,
because the stimulating light emission preventing means is
also provided with a stimulating light emission prevention
data recording means for recording control data for control-
ling aforementioned stimulating light emission preventing
means, and when the power-source state detecting means
detects that the power source has been switched from OFF
to ON, or when the reset detecting means detects that the
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stimulating light emission prevention controlling means has
been reset, the stimulating light emission prevention con-
trolling means reads the control data recorded in the stimu-
lating light emission prevention control data recording
means and controls the stimulating light emission prevent-
ing means so that the stimulating light can be put in the
emission-prohibited state, control of the stimulating light
emission preventing means can be performed more simply
and easily.

[0080] In addition, according to the twenty-third fluores-
cent endoscope apparatus of to the present invention,
because aforementioned predetermined operation for
unlocking the emission-prohibited state of the stimulating
light is a manually performed operation, it can be confirmed
that the apparatus is in a safe operational state before
performing the operation to unlock the emission-prohibited
state of the stimulating light.

[0081] In addition, according to the twenty-fourth fluo-
rescent endoscope apparatus of the present invention,
because because aforementioned manually performed
operation is an operation of inputting the patient data, it is
not necessary to provide a new device solely for the purpose
of unlocking the emission-prohibited state of the stimulating
light.

[0082] In addition, according to the twenty-fifth embodi-
ment of the fluorescent endoscope apparatus of the present
invention, because GaN type laser light is used as the
stimulating light, fluorescent light is emitted efficiently from
the section of which a measurement is to be taken, and the
apparatus can be of a small size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0083] FIG. 1 is a schematic drawing of a fluorescent
endoscope apparatus according to the first and second
embodiments of the present invention,

[0084] FIG. 2 is a schematic drawing of an embodiment
of an optical transmitting filter employed in embodiments
1-12 of the fluorescent endoscope apparatus according to the
present invention,

[0085] FIG. 3 is a schematic drawing of a fluorescent
endoscope apparatus according to the third embodiment of
the present invention,

[0086] FIG. 4 is a schematic drawing of a fluorescent
endoscope apparatus according to the fourth embodiment of
the present invention,

[0087] FIGS. 5A and 5B show a histogram of the RGB
signal of a normal image of the background light of a
diagnosis room and a histogram of the RGB signal of a
normal image of a body cavity, respectively,

[0088] FIG. 6 is a schematic drawing of a fluorescent
endoscope apparatus according to the fifth embodiment of
the present invention,

[0089] FIG. 7 shows an image template formed of
straight-line components,

[0090] FIG. 8 is a schematic drawing of a fluorescent
endoscope apparatus according to the sixth, seventh and
eight embodiments of the present invention,

Jan. 31, 2002

[0091] FIG. 9 is a schematic drawing of a fluorescent
endoscope apparatus according to the ninth embodiment of
the present invention,

[0092] FIG. 10 is a schematic drawing of a fluorescent
endoscope apparatus according to the tenth embodiment of
the present invention,

[0093] FIG. 11 is a schematic drawing of a fluorescent
endoscope apparatus according to the eleventh embodiment
of the present invention,

[0094] FIG. 12 is a schematic drawing of a fluorescent
endoscope apparatus according to the twelfth embodiment
of the present invention,

[0095] FIG. 13 is a schematic drawing of a fluorescent
endoscope apparatus according to the thirteenth embodi-
ment of the present invention,

[0096] FIG. 14 is a schematic drawing of the stimulating
light emission prevention control unit utilized in the fluo-
rescent endoscope apparatuses according to the thirteenth
and fourteenth embodiments of the present invention,

[0097] FIG. 15 is a schematic drawing of the optical
transmitting filter utilized in the fluorescent endoscope appa-
ratuses according to the thirteenth and fourteenth embodi-
ments of the present invention,

[0098] FIG. 16 is a timing chart of the exposure and
readout of normal images and fluorescent images occurring
in the fluorescent endoscope apparatuses according to the
thirteenth and fourteenth embodiments of the present inven-
tion,

[0099] FIG. 17 is a schematic drawing of a fluorescent
endoscope apparatus according to the fourteenth embodi-
ment of the present invention, and

[0100] FIG. 18 is a drawing provided for explanation of
the comparative distribution strengths of the fluorescent
spectra of normal tissue and diseased tissue.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0101] Hereinafter, the preferred embodiments of the
present invention will be explained with reference to the
drawings. FIG. 1 is a schematic drawing of the fluorescent
endoscope apparatus according to the present invention.

[0102] The fluorescent endoscope apparatus according to
the present invention comprises an endoscope insertion
portion 100 for insertion into suspected infection areas of a
patient, an image signal processing portion 1 for processing
as an image signal the data obtained of the tissue in the
section of which a measurement has been taken, a monitor
600 for displaying as a visible image the signal processed by
the image signal processing portion, and a switch 2 for
switching from the normal image detecting state to the
fluorescent image detecting state. The image processing
portion 100 comprises: an illuminating unit 110 which is
provided with two light sources for emitting normal-image
use white light Lw and reflected-image use reference light
Ls, and autofluorescent-light image use stimulating light L,
respectively; an image detecting unit 300 for the image
detecting the autofluorescent-light image Zj formed of fluo-
rescent light having a two different wavelength ranges,
which has been emitted from the living-tissue subject upon
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irradiation thereof by stimulating light, and the reflected
image reflected from the living-tissue subject upon irradia-
tion thereof by reference light, and converting said images
to digital values and outputting two-dimensional image data;
an image computing unit 400 for calculating the distance
correction, etc. of the two-dimensional image data of the
autofluorescent-light image output from image processing
unit 300 and computing a computed image, for allocating the
color data, for allocating brightness data to the two-dimen-
sional image data of the reflected image, and for combining
and outputting the 2 image data, a display signal processing
unit 500 for digitizing the normal image as a two-dimen-
sional image data, and converting said two-dimensional
image data and the signal output from the image computing
unit 400 to a video signal and outputting said video signal,
a control-use computer 200 connected to each unit for
controlling the operation timing thereof, stimulating light
emission prevention controlling means 700 for preventing
the emission of stimulating light when flicker is detected by
the flicker detecting means 504 of the display signal pro-
cessing unit 500 or the flicker detecting means 405 of the
image computing unit 400.

[0103] The endoscope insertion portion 100 comprises a
light guiding portion 101 extending to the forward end
portion of the inside portion thereof, a CCD cable 102 and
an image fiber 103. The forward end portion of light guiding
portion 101 and CCD cable 102, that is, the forward end
portion of endoscope insertion portion 100 is provided with
an illumination lens 104 and an objective lens 105. Further,
the image fiber 103 is formed of silica optical fiber, and is
provided with a focusing lens 106 at the forward end thereof.
There is a normal-image detecting element 107 connected to
the forward end portion of the CCD cable 102, and a
reflection-use prism 108 is attached to said normal-image
detecting element 107. The light guide 101 is formed of a
composite glass fiber white light guide 101a¢ bundled
together with a silica optical fiber stimulating light guide
101b, and is in the form of an integrated cable; the white
light guide 101a and the stimulating light guide 1015 are
connected to the illuminating unit 110. On end portion of the
CCD cable 102 is connected to the display signal processing
unit 500, and one end portion of the image fiber 103 is
connected to the image detecting unit 300.

[0104] The illuminating unit 110 comprises a white light
source 114 for emitting normal-image use white light Lw, a
white-light source use power source 115 electrically con-
nected to said white light source 114, a white-light use
focusing lens 116 for focusing the white light Lw emitted
from the white light source 114, a GaN type semiconductor
laser 111 for emitting fluorescent-image use stimulating light
L, a semiconductor-laser use power source 112 electrically
connected to said GaN type semiconductor laser 111, and a
stimulating-light use focusing lens 113 for focusing the
stimulating light emitted from the GaN type semiconductor
laser 111. Further, because the white light Lw emitted from
the white light source 114 includes wavelength ranges that
can be used as the reference light Ls, it can also be used as
the reference light source.

[0105] The image detecting unit 300 is connected to the
image fiber 103, and comprises a fluorescent-light use
collimator lens 301 for guiding the autofluorescent-light
image and the reflected-light image conveyed via the image
fiber 103 to a focusing optical system, a stimulating light
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cutoff filter 302 for cutting off from the autofluorescent-light
image the wavelengths of light close to that of the stimu-
lating light, an optical transmitting filter 303 for extracting
the desired wavelengths of light from the autofluorescent-
light image and the reflected-light image passing through the
cutoff filter 302, a filter rotating apparatus 304 for rotating
said optical transmitting filter 303, a fluorescent-light use
focusing lens 305 for focusing the autofluorescent-light
image and the reflected-light image passing through the
cutoff filter 302, a fluorescent-image use high sensitivity
image detecting element 306 for detecting the autofluores-
cent-light image and the reflected-light image focused by
said fluorescent-light use focusing lens 305, and an AD
converter 307 for digitizing the autofluorescent-light image
and the reflected image detected by said fluorescent-image
use high sensitivity image detecting element 306 and out-
putting the digitized value as a two-dimensional image data.

[0106] As shown in FIG. 2, the optical transmitting filter
303 comprises three types of band-pass filters 3034, 303b
and 303c¢. band-pass filter 3034 transmits light in the wave-
length range of 430 nm to 730 nm; band-pass filter 303b
transmits light in the wavelength range of 430 nm to 530 nm;
and band-pass filter 303¢ transmits light in the wavelength
range of 750 nm to 900 nm.

[0107] The image computing unit 400 comprises an
image-use memory 401 for remembering the digitized autof-
luorescent-light image of two different wavelength bands
and the reflected-light image, an autofluorescent-light image
computing portion 402 for computing, according to the ratio
of each pixel value of each of the autofluorescent-light
image formed of two different wavelength bands of fluo-
rescent light that has been remembered in the memory 401,
the computed value of each pixel and assigning a color value
to said computed value, a reflected-light image computing
means for assigning a brightness value to each pixel value of
the reflected-light image remembered in the memory 401, an
image composing means 404 for combining the image signal
having color data output from the fluorescent image com-
puting portion 402 and the image signal having color data
output from the reflected-light image computing portion
403, and a flicker detecting means 405 for detecting flicker
from the image composed by the image composing means
404.

[0108] The image-use memory 401 comprises a narrow
band fluorescent image memory zone, which is not shown in
the drawings, a wide band fluorescent image memory zone,
and a reflected-light image memory zone. The fluorescent
image transmitted through the band-pass filter 3034 is stored
in the wide band fluorescent image memory zone, the
fluorescent image transmitted by the band-pass filter 3035 is
stored in the narrow band fluorescent image memory zone,
and the fluorescent image transmitted by the band-pass filter
303c¢ is stored in the reflected-light image memory zone.

[0109] The image signal processing unit 500 comprises an
AD converter 501 for digitizing the visible image signal
obtained by the normal image detecting element 107, a
normal-image use memory 502 for storing the digitized
normal image signal, a video signal processing circuit 503
for converting the image signal output from the normal-
image use memory 302 and the composite image signal
output from the image composing portion 404, and a flicker
detecting means 504 for detecting flicker from the image
signal of the normal image.
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[0110] The monitor unit 600 comprises a normal-image
use monitor 601 and a composite image use monitor 602.

[0111] Next, the operation of a fluorescent endoscope
implementing the configuration described above according
to the current embodiment of the fluorescent endoscope
apparatus of the present invention will be explained.

[0112] First, the operation for cases in which an autofluo-
rescent-light image formed of two different wavelength
bands of fluorescent light and a reflected-light image are
used to form a composite image and said composite image
is displayed will be explained.

[0113] When an autofluorescent-light image formed of
two different wavelength bands of fluorescent light is
detected, the semiconductor-use power source is activated,
based on a signal from the control computer 200, and the
GaN type semiconductor laser 111 emits the stimulating
light Lr, which has a wavelength of 410 nm. The stimulating
light Lr passes through the stimulating-light use focusing
lens 113 and enters the stimulating light cutoff filter 1015,
and after being guided to the forward end portion of the
endoscope insertion portion 150, is projected from the
illuminating lens 103 onto the living-tissue subject 10.

[0114] The autofluorescent-light image emitted from the
living-tissue subject 10 upon irradiation thereof by the
stimulating light Lr is focused by the focusing lens 105 and
guided to the forward end portion of the image fiber 103; it
then passes through the image fiber 103 and enters the
stimulating light cutoff filter 302. The autofluorescent-light
image that passes through the stimulating light cutoff filter
302 enters the optical transmitting filter 303. Note that the
stimulating light cutoff filter 302 is a band-pass filter that
transmits all fluorescent light having a wavelength of 420
nm or larger. Because the stimulating light Lr has a wave-
length of 410 nm, the stimulating light reflected from the
living-tissue subject 10 is cutoff by the stimulating light
cutoff filter 302 and does not enter the optical transmitting
filter 303.

[0115] The filter rotating apparatus 304 is activated by the
control computer 200, and after the autofluorescent-light
image Zj passes through the band-pass filter 3034, it is
focused by the fluorescent-light use focusing lens 305 and
detected by the fluorescent-image use high-sensitivity
detecting element 306 as a wide-band autofluorescent-light
image, and after passing through the band-pass filter 3035,
it is detected as a narrow-band autofluorescent-light image
by the fluorescent-image use high-sensitivity detecting ele-
ment 306, and after the autofluorescent-light image Zj is
input to the AD converting circuit 307 from the fluorescent-
image use high-sensitivity detecting element 306 and digi-
tized therein, it is stored in the image data memory 401. Note
that the wide-band autofluorescent-light image detected by
the fluorescent-image use high-sensitivity detecting element
306 is stored in the wide-band autofluorescent-light image
memory zone, and the narrow-band autofluorescent-light
image is stored in the narrow-band autofluorescent-light
image memory zone.

[0116] When a reflected-light image is detected, the power
source of the white light source is activated, based on a
signal from the control computer 200, and the white light Lw
is emitted. This white light Lw contains the reference light
Ls, which falls in the wavelength range of 750 nm to 900
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nm. The white light Lw containing the reference light Ls
passes through the white-light use focusing lens 116 and
enters the white light guide 1014, and after being guided to
the forward end portion of the endoscope insertion portion,
it is projected from the illuminating lens 103 onto the
living-tissue subject 10.

[0117] The reflected-light image formed of the reflected
white light Lw containing the reference light Ls reflected
from the living-tissue subject 10 upon irradiation thereof by
the white light Lw containing the reference light Ls is
focused by the focusing lens 105 and enters the forward end
portion of the image fiber 103; it then passes through the
image fiber 103 and enters the stimulating light cutoff filter
302. The reflected-light image passing through the stimu-
lating light cutoff filter 302 enters the optical transmitting
filter 303.

[0118] The filter rotating apparatus 304 is activated by the
control computer 200, and after the reflected-light image
passes through the band-pass filter 303c, it is focused by the
fluorescent-light use focusing lens 305, detected by the
fluorescent-image use high-sensitivity detecting element
306 and the visible image signal thereof is input to the AD
converting circuit 307 from the fluorescent-image use high-
sensitivity detecting element 306, and after being digitized
by the AD converting circuit 307, it is stored in the image
data memory 401. Here, the reflected image formed of the
reflected light reflected from the living-tissue subject 10
upon illumination thereof by the white light Lw containing
the reference light Ls passes through the band-pass filter
303c. In addition, the reflected-light image detected by the
fluorescent-image use high-sensitivity detecting element
306 is stored in the reflected-light image storage zone of the
image memory 401. The autofluorescent-light image com-
puting portion 402 computes a computed value for each
pixel, according to the ratio of each pixel, of each image, and
assigns color data to each of said computed values, forms an
image signal having color data, and outputs said image
signal having color data. In addition, the reflected-light
image computing portion 403 assigns brightness data to each
pixel value of the reflected-light image stored in the image
memory 401, forms an image signal having color data, and
outputs said image signal having color data. The two image
signals output from autofluorescent-light image computing
portion 402 and the reflected-light image computing portion
403 are combined by the image composing portion 404. The
composite image composed by the image composing portion
404 is input to the monitor unit 600 after being DA con-
verted by the video signal processing circuit 503, and is
displayed on the composite image use monitor 602.

[0119] Next, the operation for when a normal image is to
be displayed will be explained. When a normal image is to
be displayed, the white-light source power source is acti-
vated, based on a signal from the control computer 200, and
the white light Lw is emitted from the white light source 114.
The white light Lw passes through the white-light use
focusing lens 116 and enters the white light guide 1014, and
after being guided to the forward end portion of the endo-
scope insertion portion 100, the white light Lw is projected
onto the living-tissue subject 10 from the illuminating lens
103. The white light Lw reflected from the living-tissue
subject is focused by the objective lens 106 and reflected by
the reflection-use prism 108, and is detected by the normal-
image detecting element 107. The visible image signal from
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the normal-image detecting element 107 is input to the AD
converter 501, and after being digitized therein, is stored in
the normal-image memory 502. After the normal image
stored by the normal-image memory 502 is processed into a
color image signal (RGB signal) by the video signal pro-
cessing circuit 503, it is input to the monitor unit 600 after
being DA converted, and is displayed on the normal-image
use monitor 601 as a visible image.

[0120] The continuous operation described above occur-
ring when a composite image and a reflected-light image are
displayed is controlled by the control computer 200. Further,
the when the endoscope insertion portion 100 is inserted into
the body of a patient, it is inserted in the normal-image
detecting state, and by depressing a switch 2, it can be
switched for detecting a normal-image, an autofluorescent-
light image or a reflected-light image. Note that while a
measurement is being taken, detecting of an autofluorescent-
light image, a reflected-light image and a normal image can
be performed alternately in a time division manner. When
the endoscope insertion portion 100 is removed after a
measurement has been taken, by depressing the switch 2, the
endoscope insertion portion 100 can be switched to the
normal-image detecting state.

[0121] Here, during detecting a normal image, an autof-
luorescent-light image or a reflected-light image, when the
forward end portion of the endoscope insertion portion 100
is outside the body of the patient, the flicker occurring due
to the light used for illuminating the diagnosis room, which
would be detected together with the normal image, the
autofluorescent-light image or the reflected-light image by
the fluorescent-image use high-sensitivity detecting element
306 or the normal-image detecting element 107, is detected
by the flicker detecting means 405 or the flicker detecting
means 504. When flicker is detected by the flicker detecting
means 4035 or 504, a detection signal is output therefrom to
the stimulating light emission prevention controlling means
700, and said stimulating light emission prevention control-
ling means 700, by use of the controlling computer 200,
turns off the semiconductor laser-use power source 112 the
and prevents the emission of the stimulating light. Further,
at this point, even if the switch 2 is depressed, the stimu-
lating light is not be emitted. Note that the stimulating light
emission preventing means of the present invention is com-
bined with the control computer 200.

[0122] According to the fluorescent endoscope apparatus
of the configuration described above, a flicker detecting
means is provided for detecting the flicker occurring due to
the light used for illuminating the diagnosis room, and when
said flicker detecting means detects the presence of flicker,
the forward end portion of the insertion portion is recog-
nized as being located outside the body of the patient and the
flicker detecting means outputs a detection signal to the
stimulating light emission prevention controlling means, and
because the stimulating light emission prevention control-
ling means prevents the emission of stimulating light, the
safety of the patient and the operator can be ensured.

[0123] Next, the fluorescent endoscope apparatus accord-
ing second embodiment of the present invention will be
explained. Because the configuration of the fluorescent
endoscope apparatus according to the second embodiment is
substantially the same as that of the first embodiment shown
in FIG. 1, only elements differing from the first embodiment
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are given revised element reference numbers in FIG. 1. Note
that in so far as further explanation of the same elements
occurring in the first embodiment is not particularly
required, it has been omitted.

[0124] Instead of the flicker detecting 405 or 504 of the
first embodiment, the fluorescent endoscope apparatus
according to the current embodiment is provided with a
brightness distribution detecting means 514 for detecting the
brightness distribution of a normal image.

[0125] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. According to the fluorescent endoscope apparatus
of the current embodiment, the brightness distribution of the
digital data of each pixel of a normal image detected by the
normal-image detecting element 107 is detected by a bright-
ness distribution detecting means 514. When the brightness
distribution of the digital data of each pixel of a normal
image shows that the brightness signal occurring at the
center of an image is larger than the brightness signal
occurring at the circumference of an image, the brightness
distribution detecting means recognizes that the forward end
portion of the endoscope insertion portion 100 is outside the
body of the patient and outputs a detection signal to the
stimulating light emission prevention controlling means
701. The stimulating light emission prevention controlling
means 701 turns the semiconductor-use power source 112
off, by use of the control computer 112, and prevents the
emission of stimulating light.

[0126] According to the fluorescent endoscope apparatus
of the configuration described above, a brightness distribu-
tion detecting means is provided for detecting the brightness
distribution of a normal image, and when said brightness
distribution detecting means detects a brightness distribution
state different from that occurring when the forward end
portion of the endoscope insertion portion 100 is inside the
body of a patient, the forward end portion of the insertion
portion is recognized as being located outside the body of
the patient and the brightness distribution detecting means
outputs a detection signal to the stimulating light emission
prevention controlling means, and because the stimulating
light emission prevention controlling means prevents the
emission of stimulating light, the safety of the patient and
the operator can be ensured.

[0127] Next, the fluorescent endoscope apparatus accord-
ing third embodiment of the present invention will be
explained. FIG. 3 is a schematic drawing of the configura-
tion of a fluorescent endoscope apparatus according to the
third embodiment of the present invention. Note that in so
far as further explanation of the same elements occurring in
the first embodiment is not particularly required, it has been
omitted.

[0128] The fluorescent endoscope apparatus according to
the third embodiment of the present invention comprises a
brightness detecting means 524 for detecting the degree of
brightness of each pixel of a normal image, and a white-light
switch 3 for turning off the white-light use power source
115.

[0129] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. First, with the white-light use power source 115
in the off state, the endoscope insertion portion 100 is
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inserted into the body of the patient using the sight of the
operator. After insertion, a normal image is detected and the
brightness of each pixel of the normal image is detected by
the brightness detecting means 524. If the brightness of any
of the pixels of the normal image is above a predetermined
threshold value, the brightness detecting means 524 sends a
detection signal to the control computer 200, and the control
computer 200 turns the white-light use power source on.
Subsequently, by depressing the switch 2, the stimulating
light is caused to be emitted and the autofluorescent-light
image detecting state is thereby brought about. Note that
here, if the white-light use power source 115 has not been
turned on by the brightness detecting means 524, even if the
switch 2 is depressed, the stimulating light is not emitted.
That is to say, the stimulating light can only be emitted when
the forward end portion of the endoscope insertion portion
100 is inside the body of a patient. After a measurement has
been taken, the normal-image detecting state is switched to
if the switch 2 is depressed. (Here, the voltage of the
semiconductor-laser use power source is brought down to a
predetermined voltage and is placed in a standby state, and
the stimulating light is not emitted.) Then, the endoscope
insertion portion 100 is removed from the body of the
patient, however, at this time, when the endoscope insertion
portion 100 has been removed, to a position it can be safely
removed to, even with the white light off, the switch 3 is
depressed and the white-light use power source is turned off.
Alternatively, the white light can be reduced to a predeter-
mined brightness. Subsequently, when the brightness of any
of the pixels of the normal image is detected by the bright-
ness detecting means 524 to be larger than a predetermined
threshold value, the endoscope insertion portion 100 is
recognized as being located outside the body of the patient
and the brightness detecting means 524 outputs a detection
signal to the stimulating light emission prevention control-
ling means 702. The stimulating light emission prevention
controlling means 702 turns of the semiconductor-laser use
power source 112, by use of the control computer 200, and
prevents the emission of stimulating light.

[0130] According to the fluorescent endoscope apparatus
of the configuration described above, a brightness detecting
means is provided for detecting the brightness of a normal
image, and when said brightness detecting means detects
that any of the pixels of the normal image has a brightness
larger than a predetermined threshold value, the forward end
portion of the insertion portion is recognized as being
located outside the body of the patient and the brightness
detecting means outputs a detection signal to the stimulating
light emission prevention controlling means, and because
the stimulating light emission prevention controlling means
prevents the emission of stimulating light, the safety of the
patient and the operator can be ensured.

[0131] Next, the fluorescent endoscope apparatus accord-
ing fourth embodiment of the present invention will be
explained. FIG. 4 is a schematic drawing of the configura-
tion of a fluorescent endoscope apparatus according to the
fourth embodiment of the present invention. Note that in so
far as further explanation of the same elements occurring in
the first embodiment is not particularly required, it has been
omitted.

[0132] The fluorescent endoscope apparatus according to
the fourth embodiment of the present invention comprises a
color signal detecting means 534 for detecting the color
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signal of a normal image, and a white-light switch 3 for
turning off the white-light use power source 115.

[0133] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. First, while in the normal-image displaying state,
the endoscope insertion portion 100 is inserted into the body
of a patient, and the color signal of each pixel occurring in
a detected normal image, that is the RGB signal output from
the video signal processing circuit 503, is detected by the
color signal detecting means 534. After insertion, when the
R signal component above a predetermined tone is above a
predetermined threshold value, the color signal detecting
means 534 sends a detection signal to stimulating light
emission prevention controlling means 703, and the stimu-
lating light emission prevention controlling means 703 put
the stimulating light in the emission-capable state. (Note that
here, the emission-capable state means that the semiconduc-
tor-laser use power source 112 is brought down to a prede-
termined voltage and the stimulating light emission is placed
in a standby state.) Until this signal has been input to the
stimulating light emission prevention controlling means
703, by turning the semiconductor-laser use power source
112 off, the stimulating light emission prevention controlling
means 703 maintains the stimulating light in the emission-
prohibited state. That is, it is possible for the stimulating
light to be emitted only when the forward end portion of the
endoscope insertion portion 100 is inside he body of a
patient. Then, by depressing the switch 2, the semiconduc-
tor-laser use power source 112 is turned on and the stimu-
lating light is emitted. Then, after a measurement has been
taken, the normal-image detecting state is switched to by
depressing the switch 2. (Note that here, the semiconductor-
laser use power source 112 is in the standby state.) Subse-
quently, while in the normal-image displaying state, the
endoscope insertion portion 100 is removed from the body
of the patient, however, when the R signal component above
a predetermined tone is below a predetermined threshold
value, the endoscope insertion portion 100 is recognized as
being located outside the body of the patient and the color
signal detecting means 534 sends a detection signal to
stimulating light emission prevention controlling means
703. The stimulating light emission prevention controlling
means 703 turns the semiconductor-laser use power source
112 off, by use of the control computer 200, and prevents the
emission of stimulating light.

[0134] Note that the RGB signal distribution inside the
body of a patient and the RGB signal distribution outside the
body of a patient (the RGB signal distribution of the
diagnosis room) occurring when a measurement is taken
using the fluorescent endoscope apparatus are shown in
FIG. 5. As shown in FIG. 5, the distribution of the R signal
component occurring inside the body is distributed in the
high-tone area, and the distribution of the G signal compo-
nent and the B signal component is in a separated state. The
RGB signal distribution occurring outside the body (the
RGB signal distribution of the diagnosis room) is such that
the R component, the G component and the B components
are stacked on each other; clearly a different distribution
from that of the RGB signal distribution occurring inside the
body of a patient. The color signal detecting means 534
detects this difference in RGB signal distribution. For
example, the number of pixels (frequency) of the an R signal
component above a predetermined tone is computed, and
when this computed value is below a predetermined thresh-
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old value, the forward end portion of the endoscope insertion
portion can be determined as being outside the body of a
patient.

[0135] According to the fluorescent endoscope apparatus
of the configuration described above, a color signal detect-
ing means is provided for detecting the color signal of a
normal image, and when said color signal detecting means
detects that the R signal component of the RGB signal of
each of the pixels of the normal image is smaller than a
predetermined threshold value, the forward end portion of
the insertion portion is recognized as being located outside
the body of the patient and the color signal detecting means
outputs a detection signal to the stimulating light emission
prevention controlling means, and because the stimulating
light emission prevention controlling means prevents the
emission of stimulating light, the stimulating light does not
enter the eyes of the operator and cause injury thereto and
safety can be ensured.

[0136] Next, the fluorescent endoscope apparatus accord-
ing fifth embodiment of the present invention will be
explained. FIG. 6 is a schematic drawing of the configura-
tion of a fluorescent endoscope apparatus according to the
fifth embodiment of the present invention. Note that in so far
as further explanation of the same elements occurring in the
first embodiment is not particularly required, it has been
omitted.

[0137] The fluorescent endoscope apparatus according to
the fifth embodiment of the present invention comprises a
straight-line detecting means 544 for detecting the straight-
line pattern of a normal image.

[0138] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. First, while in the normal-image displaying state,
the endoscope insertion portion 100 is inserted into the body
of a patient, and the straight line detecting means subjects
the digital data of a normal image to a Hough transform and
detects the straight-line component of the normal image.
After insertion, when the number of straight lines contained
in a normal image is less than a predetermined threshold
value, the straight-line detecting means 544 sends a detec-
tion signal to stimulating light emission prevention control-
ling means 704, and the stimulating light emission preven-
tion controlling means 704 put the stimulating light in the
emission-capable state. (Note that here, the semiconductor-
laser use power source 112 is in a standby state.) Until this
signal has been input to the stimulating light emission
prevention controlling means 704, the stimulating light
emission prevention controlling means 704 maintains the
stimulating light in the emission-prohibited state. That is, it
is possible for the stimulating light to be emitted only when
the forward end portion of the endoscope insertion portion
100 is inside he body of a patient. Then, by depressing the
switch 2, the semiconductor-laser use power source 112 is
turned on and the stimulating light is emitted. Then, after a
measurement has been taken, the normal-image detecting
state is switched to by depressing the switch 2. (Note that
here, the semiconductor-laser use power source 112 is in the
standby state.) Subsequently, while in the normal-image
displaying state, the endoscope insertion portion 100 is
removed from the body of the patient, however, when the
number of straight lines contained in a normal image is
above a predetermined threshold value, the endoscope inser-
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tion portion 100 is recognized as being located outside the
body of the patient and the straight-line detecting means 544
sends a detection signal to stimulating light emission pre-
vention controlling means 704. The stimulating light emis-
sion prevention controlling means 704 turns the semicon-
ductor-laser use power source 112 off, by use of the control
computer 200, and prevents the emission of stimulating
light.

[0139] According to the fluorescent endoscope apparatus
of the configuration described above, a straight-line detect-
ing means is provided for detecting the straight-line pattern
of a normal image, and when the straight-line component of
a normal image detected by said straight-line detecting
means is larger than a predetermined threshold value, the
forward end portion of the insertion portion is recognized as
being located outside the body of the patient and the
straight-line detecting means outputs a detection signal to
the stimulating light emission prevention controlling means,
and because the stimulating light emission prevention con-
trolling means prevents the emission of stimulating light, the
stimulating light does not enter the eyes of the operator and
cause injury thereto and safety can be ensured.

[0140] Note that aside from a straight-line detecting
method employing image processing by a Hough transform,
a method wherein an image template of only straight lines
such as that shown in FIG. 7 is superposed on a normal
image, whereby the straight-line component thereof is
enhanced, and the straight-line component detected, can also
be used.

[0141] Next, the fluorescent endoscope apparatus accord-
ing sixth embodiment of the present invention will be
explained. FIG. 8 is a schematic drawing of the configura-
tion of a fluorescent endoscope apparatus according to the
sixth embodiment of the present invention. Note that in so
far as further explanation of the same elements occurring in
the first embodiment is not particularly required, it has been
omitted.

[0142] The fluorescent endoscope apparatus according to
the fourth embodiment of the present invention comprises a
light strength detecting means 211 for detecting the light
strength occurring near the forward end portion of the
endoscope insertion portion 210 disposed in the forward end
portion of the endoscope insertion portion 210, a detecting
cable 212 for connecting said light strength detecting means
211 and the stimulating light emission prevention control-
ling means 705, and a white-light switch 3 for turning the
white-light use power source 115 off.

[0143] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. First, while in the white-light use power source
115 is in the off state, the endoscope insertion portion 210 is
inserted into the body of a patient using the sight of the
operator, and the light strength detecting means 211 detects
the light strength occurring near the forward end portion of
the endoscope insertion portion 210. After insertion, if the
light strength detected by the light strength detecting means
211 is below a predetermined threshold value, the light
strength detecting means outputs a detection signal to the
control computer 200, and the control computer 200 turns
the white-light use power source on. Subsequently, the
semiconductor-laser use power source is turned on by
depressing the switch 2 and the stimulating light is emitted.
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Note that here, if the white-light use power source 115 has
not been turned on by the light strength detecting means 211,
even if the switch 2 is depressed, the stimulating light is not
emitted. That is, it is only possible for the stimulating light
to be emitted when the forward end portion of the endoscope
insertion portion is inside the body of the patient. After a
measurement has been taken, the normal-image detecting
state is switched to by depressing the switch 2. (Note that
here, the semiconductor-laser use power source 112 is in the
standby state.) Subsequently, while in the normal-image
displaying state, the endoscope insertion portion 210 is
removed from the body of the patient, however, when the
endoscope insertion portion is removed to a safe position
where the removal may now be carried out safely even under
the OFF state of the white light, the white-light use power
source is turned off by depressing the white-light switch 3.
Alternatively, the white light can be reduced to a predeter-
mined brightness.

[0144] Subsequently, when the light strength detected by
the light strength detecting means 211 is larger than a
predetermined threshold value, the endoscope insertion por-
tion 210 is recognized as being located outside the body of
the patient and the light strength detecting means 211 sends
a detection signal to stimulating light emission prevention
controlling means 705. The stimulating light emission pre-
vention controlling means 705 turns the semiconductor-laser
use power source 112 off, by use of the control computer
200, and prevents the emission of stimulating light. Note
that it is desirable that the light strength detecting means be
disposed at a position several centimeters away from the
forward end portion of the endoscope insertion portion.

[0145] According to the fluorescent endoscope apparatus
of the configuration described above, a light strength detect-
ing means is provided for detecting the light strength occur-
ring near the forward end portion of the endoscope insertion
potion, and when said light strength detecting means detects
that light strength occurring near the forward end portion of
the endoscope insertion portion is larger than a predeter-
mined threshold value, the forward end portion of the
insertion portion is recognized as being located outside the
body of the patient and the light strength detecting means
outputs a detection signal to the stimulating light emission
prevention controlling means, and because the stimulating
light emission prevention controlling means prevents the
emission of stimulating light, the stimulating light does not
enter the eyes of the operator and cause injury thereto and
safety can be ensured.

[0146] Next, the fluorescent endoscope apparatus accord-
ing seventh embodiment of the present invention will be
explained. Because the configuration of the fluorescent
endoscope apparatus according to the seventh embodiment
is substantially the same as that of the sixth embodiment
shown in FIG. 8, only elements differing from the sixth
embodiment are given element new reference numbers in
FIG. 8. Note that in so far as further explanation of the same
elements occurring in the first embodiment is not particu-
larly required, it has been omitted.

[0147] The fluorescent endoscope apparatus according to
the seventh embodiment of the present invention comprises
a temperature detecting means 221 for detecting the tem-
perature occurring near the forward end portion of the
endoscope insertion portion 220 disposed in the forward end
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portion of the endoscope insertion portion 220, and a detect-
ing cable 222 for connecting said temperature detecting
means 221 and the stimulating light emission prevention
controlling means 706.

[0148] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. The fluorescent endoscope apparatus according
to the current embodiment is provided with a temperature
detecting means 221 disposed in the forward end portion of
the endoscope insertion portion 220, and when the tempera-
ture occurring near the forward end portion of the endoscope
insertion portion is lower than 37° C. (the normal body
temperature of a patient), the forward end portion of the
endoscope insertion portion 220 is recognized as being
located outside the body of the patient and the temperature
detecting means 221 outputs a detection signal to stimulat-
ing light emission prevention controlling means 706. The
stimulating light emission prevention controlling means 706
turns the semiconductor-laser use power source 112 off, by
use of the control computer 200, and prevents the emission
of stimulating light.

[0149] Note that it is desirable that the temperature detect-
ing means employed in the fluorescent endoscope apparatus
according to the current embodiment is temperature detect-
ing means capable of detecting a temperature of 37° C. at a
high-speed response rate; such as a pyroelectric infrared
detector, etc. For cases in which a pyroelectric infrared
detector is used as the temperature detecting means, because
the strength of the infrared rays emitted from the living-
tissue subject is to be detected, it is best that the pyroelectric
infrared detector be disposed at a position several centime-
ters away from the forward end portion of the endoscope
insertion portion, and that the temperature to the side of the
forward end portion of the endoscope insertion portion is
detected. Further, aside from an infrared collector detecting
means, a device for detecting the strength of the infrared
radiation, the spectral distribution of the infrared radiation,
or the strength of a particular wavelength range of infrared
radiation, etc. can be used, or a the temperature can be
computed from a combination of two or more of these data.
Still further, it is desirable that the temperature detecting
means is disposed at a position several centimeters away
from the forward end portion of the endoscope insertion
portion 220, and so that the temperature to the side of the
forward end portion of the endoscope insertion portion 220
is detected.

[0150] According to the fluorescent endoscope apparatus
of the configuration described above, a temperature detect-
ing means is provided for detecting the temperature occur-
ring near the forward end portion of the endoscope insertion
potion, and when said temperature detecting means detects
that the temperature occurring near the forward end portion
of the endoscope insertion portion is below 37° C. (the
normal body temperature of a patient), the forward end
portion of the insertion portion is recognized as being
located outside the body of the patient and the temperature
detecting means outputs a detection signal to the stimulating
light emission prevention controlling means, and because
the stimulating light emission prevention controlling means
prevents the emission of stimulating light, the stimulating
light does not enter the eyes of the operator and cause injury
thereto and safety can be ensured.



US 2002/0013512 Al

[0151] Next, the fluorescent endoscope apparatus accord-
ing eighth embodiment of the present invention will be
explained. Because the configuration of the fluorescent
endoscope apparatus according to the eighth embodiment is
substantially the same as that of the sixth embodiment
shown in FIG. 8, only elements differing from the sixth
embodiment are given new reference numbers in FIG. 6.
Note that in so far as further explanation of the same
elements occurring in the first embodiment is not particu-
larly required, it has been omitted.

[0152] The fluorescent endoscope apparatus according to
the eighth embodiment of the present invention is provided
with a gas detecting means 231 for detecting components of
the gas surrounding near the forward end portion of the
endoscope insertion portion 230 disposed in the forward end
portion of the endoscope insertion portion, and a detecting
cable 232 for connecting said gas detecting means 231 and
the stimulating light emission prevention controlling means
707.

[0153] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. The fluorescent endoscope apparatus according
to the current embodiment is provided with a gas detecting
means 231 disposed in the forward end portion of the
endoscope insertion portion 230. When the density of the
carbonic acid gas detected near the side of the forward tip of
the endoscope insertion portion 230 by said gas detecting
means 231 is smaller than a predetermined threshold value,
the forward end portion of the endoscope insertion portion
230 is recognized as being located outside the body of the
patient and the temperature detecting means 231 outputs a
detection signal to the stimulating light emission prevention
controlling means 707. The stimulating light emission pre-
vention controlling means 707 turns the semiconductor-laser
use power source 112 off, by use of the control computer
200, and prevents the emission of stimulating light. Further,
it is desirable that the gas detecting means is disposed at a
position several centimeters away from the forward end
portion of the endoscope insertion portion 230, and so that
the gas to the side of the forward end portion of the
endoscope insertion portion 230 is detected.

[0154] According to the fluorescent endoscope apparatus
of the configuration described above, a gas detecting means
is provided for detecting the gas occurring near the forward
end portion of the endoscope insertion potion, and when said
gas detecting means detects that the density of the carbonic
acid gas occurring near the forward end portion of the
endoscope insertion portion is below a predetermined
threshold value, the forward end portion of the insertion
portion is recognized as being located outside the body of
the patient and the temperature detecting means outputs a
detection signal to the stimulating light emission prevention
controlling means, and because the stimulating light emis-
sion prevention controlling means prevents the emission of
stimulating light, the stimulating light does not enter the
eyes of the operator and cause injury thereto and safety can
be ensured.

[0155] Next, the fluorescent endoscope apparatus accord-
ing ninth embodiment of the present invention will be
explained. FIG. 9 is a schematic drawing of the configura-
tion of a fluorescent endoscope apparatus according to the
ninth embodiment of the present invention. Note that in so
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far as further explanation of the same elements occurring in
the first embodiment is not particularly required, it has been
omitted.

[0156] The fluorescent endoscope apparatus according to
the eighth embodiment of the present invention is provided
with a magnetic field producing means 241, which is
mounted at the opening of the body orifice of the patient into
which the endoscope insertion portion is to be inserted, for
producing a magnetic field, a magnetic field detecting means
242 for detecting the magnetic field produced within the
endoscope insertion portion 240 by the magnetic field pro-
ducing means 241, and a detecting cable 243 for connecting
said magnetic field detecting means 242 and the stimulating
light emission prevention controlling means 708. The mag-
netic field detecting means 242 is provided with a hole
sensor 242b which is disposed around the entire circumfer-
ence of the endoscope insertion portion and is formed of a
wire 242a and a wire 242a formed of a material having a low
permeability, for detecting magnetic flux.

[0157] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. The fluorescent endoscope apparatus according
to the current embodiment is provided with a magnetic field
producing means 241, which is mounted at the entrance to
the body orifice into which the endoscope insertion portion
is to be inserted, for producing a magnetic field, and a
magnetic field detecting means 242 disposed inside the
endoscope insertion portion 240 for detecting said magnetic
field. When the forward end portion of the endoscope
insertion portion 240 is brought near the magnetic field
producing means 242 mounted at the opening of the body
orifice into which it is inserted, the hole sensor 2425 detects
the magnetic field produced by the magnetic field producing
means 242 as a change in the magnetic flux of the wire 242a
and outputs a detection signal to the stimulating light
emission prevention controlling means 708. Then, when this
magnetic field produced by the magnetic field producing
means 241 is not detected by the magnetic field detecting
means 242, the forward end portion of the endoscope
insertion portion 240 is recognized as being located outside
the body of the patient and the stimulating light emission
prevention controlling means 708 turns the semiconductor-
laser use power source 112 off, by use of the control
computer 200, and prevents the emission of stimulating
light. Note that because the wire 242a of the magnetic field
detecting means is disposed around the entire circumference
of the endoscope insertion portion 240, when the endoscope
insertion portion 240 is inside the body of the patient, the
stimulating light is in the emission-capable state. Further, the
magnetic field producing means can be housed in the
mouthpiece mounted at the opening of the body orifice of the
patient into which the endoscope insertion portion is
inserted. Still further, it 1s desirable that a portion of the
endoscope insertion portion is removed, and the magnetic
field detecting means 242 is disposed around the entire
circumference of the endoscope insertion portion (preferable
several centimeters away from the forward end portion of
the endoscope insertion portion).

[0158] According to the fluorescent endoscope apparatus
of the configuration described above, a magnetic field pro-
ducing means, which is mounted at the entrance to the body
orifice into which the endoscope insertion portion is to be
inserted, for producing a magnetic field, and a magnetic field
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detecting means disposed inside the endoscope insertion
portion for detecting said magnetic field are provided; based
on the detection by the magnetic field detecting means of a
magnetic field produced by the magnetic field producing
means, the forward end portion of the insertion portion is
recognized as being located outside the body of the patient
and the magnetic field detecting means outputs a detection
signal to the stimulating light emission prevention control-
ling means, and because the stimulating light emission
prevention controlling means prevents the emission of
stimulating light, the stimulating light does not enter the
eyes of the operator and cause injury thereto and safety can
be ensured.

[0159] Next, the fluorescent endoscope apparatus accord-
ing tenth embodiment of the present invention will be
explained. FIG. 10 is a schematic drawing of the configu-
ration of a fluorescent endoscope apparatus according to the
tenth embodiment of the present invention. Note that in so
far as further explanation of the same elements occurring in
the first embodiment is not particularly required, it has been
omitted.

[0160] The fluorescent endoscope apparatus according to
the tenth embodiment of the present invention is provided
with an insertion opening mount 255 mounted at the opening
of the body orifice of the patient into which the endoscope
insertion portion is inserted, a light emitting means 251
housed within the insertion opening mount 255, a reflecting
means 252 disposed within the endoscope insertion portion
250 for reflecting the light emitted from the light emitting
means 251, a reflected-light detecting means 253 housed
within the insertion opening mount 255 for detecting the
reflected light reflected by the reflecting means 252, and a
detecting cable 254 for connecting the reflected-light detect-
ing means 253 and the stimulating light emission prevention
controlling means 709 disposed within the image signal
processing portion. The reflecting means is disposed around
the entire circumference of the endoscope insertion portion,
and is a film made of a material having a high reflectivity
ratio.

[0161] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. The fluorescent endoscope apparatus according
to the current embodiment is provided with a light emitting
means 251 for emitting light at the opening of the body
orifice into which the endoscope insertion portion is
inserted, a reflecting means 252 for reflecting the light
emitted from the light emitting means 251, and a reflected-
light detecting means 233 for detecting the reflected light
reflected by the reflecting means 252. When the forward end
portion of the endoscope insertion portion is brought near
the light emitting means 251 at the opening of the body
orifice into which the endoscope insertion portion 250 is
inserted, the light emitted from the light emitting means 251
is reflected by the reflecting means 252 disposed on the
endoscope insertion portion, and the reflected light is
detected by the reflected-light detecting means 253 and the
reflected-light detecting means outputs a signal to the stimu-
lating light emission prevention controlling means 709.
Then, when the reflected light reflected from the reflecting
means 252 is not detected by the reflected-light detecting
means 242, the forward end portion of the endoscope
insertion portion 250 is recognized as being located outside
the body of the patient and the stimulating light emission
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prevention controlling means 709 turns the semiconductor-
laser use power source 112 off, by use of the control
computer 200, and prevents the emission of stimulating
light. Note that because the reflecting means 252 is disposed
around the entire circumference of the endoscope insertion
portion 250, when the endoscope insertion portion 250 is
inside the body of the patient, the stimulating light is in the
emission-capable state. Further, the endoscope insertion
portion 250 is inserted into the body of a patient in a manner
that the light emitted from the light emitting means 251
always irradiates the reflecting means 252. Still further, if
the material of the outer circumference wall of the endo-
scope insertion portion 250 has a reflectivity ratio the same
as that of the reflecting means 252, the reflecting means 252
is not particularly necessary. Further still, it is desirable that
a portion of the endoscope insertion portion is removed, and
the reflecting means 252 is disposed around the entire
circumference of the endoscope insertion portion (preferable
several centimeters away from the forward end portion of
the endoscope insertion portion).

[0162] According to the fluorescent endoscope apparatus
of the configuration described above, a light emitting means
mounted at the opening of the body orifice into which the
endoscope insertion portion is inserted and a reflected-light
detecting means for detecting the reflected light reflected by
the endoscope insertion portion upon irradiation thereof by
the light emitted by the light emitting means are provided;
based on the detection by the reflected-light detecting means
of reflected light, the forward end portion of the insertion
portion is recognized as being located outside the body of
the patient and the reflected-light detecting means outputs a
detection signal to the stimulating light emission prevention
controlling means, and because the stimulating light emis-
sion prevention controlling means prevents the emission of
stimulating light, the stimulating light does not enter the
eyes of the operator and cause injury thereto and safety can
be ensured.

[0163] Next, the fluorescent endoscope apparatus accord-
ing eleventh embodiment of the present invention will be
explained. FIG. 11 is a schematic drawing of the configu-
ration of a fluorescent endoscope apparatus according to the
eleventh embodiment of the present invention. Note that in
so far as further explanation of the same elements occurring
in the first embodiment is not particularly required, it has
been omitted.

[0164] The fluorescent endoscope apparatus according to
the eleventh embodiment of the present invention is pro-
vided with an insertion opening mount 265 mounted at the
opening of the body orifice of the patient into which the
endoscope insertion portion is inserted, a light emitting
means 261 housed within the insertion opening mount 265,
a light-transmitting means 252 disposed within the endo-
scope insertion portion 260 for transmitting at a predeter-
mined light-transmission rate the light emitted from the light
emitting means 261, a transmitted-light detecting means 263
housed within the insertion opening mount 265 for detecting
the reflected light transmitted by the endoscope insertion
portion 260 containing the light-transmitting means 262, and
a detecting cable 264 for connecting the transmitted-light
detecting means 263 and the stimulating light emission
prevention controlling means 710 disposed within the image
signal processing portion. The light-transmitting means is
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disposed throughout the endoscope insertion portion, and is
a film made of a material having a predetermined light-
transmission ratio.

[0165] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. The fluorescent endoscope apparatus according
to the current embodiment is provided with a light emitting
means 261 for emitting light at the opening of the body
orifice into which the endoscope insertion portion is
inserted, a light transmitting means 262, which is disposed
throughout the endoscope insertion portion, for transmitting
the light emitted from the light emitting means 261, and a
transmitted-light detecting means 263 for detecting the
reflected light reflected by the light transmitting means 262.
When the strength of the transmitted light detected by the
transmitted-light detecting means 263 is above a predeter-
mined threshold value, the forward end portion of the
endoscope insertion portion 250 is recognized as being
located outside the body of the patient, and the transmitted-
light detecting means 263 outputs a detection signal to the
stimulating light emission prevention controlling means
710. The stimulating light emission prevention controlling
means 710 turns the semiconductor-laser use power source
112 off, by use of the control computer 200, and prevents the
emission of stimulating light. Note that the light transmitted
by the light transmitting means 262 having a predetermined
light-transmission rate is such that it is of a strength making
it distinguishable from the transmitted light that is transmit-
ted through the endoscope insertion portion but is not
transmitted through the light-transmitting means 262. Fur-
ther, because the light-transmitting means 262 is disposed
around the entire circumference of the endoscope insertion
portion 260, when the endoscope insertion portion 260 is
inside the body of the patient, the stimulating light is in the
emission-capable state.

[0166] Further, the endoscope insertion portion is inserted
into the body of a patient in a manner that the light emitted
from the light emitting means 261 is always irradiating the
light-transmitting means 262. Still further, if the material of
the outer circumference wall of the endoscope insertion
portion 260 has a light-transmission ratio the same as that of
the light-transmitting means 262, the light-transmitting
means 262 is not particularly necessary. Further still, it is
desirable that a portion of the endoscope insertion portion is
removed, and the light-transmitting means 262 is disposed
around the entire circumference of the endoscope insertion
portion (preferable several centimeters away from the for-
ward end portion of the endoscope insertion portion).

[0167] According to the fluorescent endoscope apparatus
of the configuration described above, a light emitting means
mounted at the opening of the body orifice into which the
endoscope insertion portion is inserted and a transmitted-
light detecting means for detecting the transmitted light
transmitted by the endoscope insertion portion upon irradia-
tion thereof by the light emitted from the light emitting
means are provided; based on the detection by the transmit-
ted-light detecting means of transmitted light, the forward
end portion of the insertion portion is recognized as being
located outside the body of the patient and the transmitted-
light detecting means outputs a detection signal to the
stimulating light emission prevention controlling means, and
because the stimulating light emission prevention control-
ling means prevents the emission of stimulating light, the

Jan. 31, 2002

stimulating light does not enter the eyes of the operator and
cause injury thereto and safety can be ensured.

[0168] Next, the fluorescent endoscope apparatus accord-
ing twelfth embodiment of the present invention will be
explained. FIG. 12 is a schematic drawing of the configu-
ration of a fluorescent endoscope apparatus according to the
twelfth embodiment of the present invention. Note that in so
far as further explanation of the same elements occurring in
the first embodiment is not particularly required, it has been
omitted.

[0169] The fluorescent endoscope apparatus according to
the twelfth embodiment of the present invention is provided
with an airspace volume detecting means 270 for detecting
the airspace volume C occurring between the endoscope
insertion portion 270 and the body of the patient, a pressure
means disposed within the endoscope insertion portion 270
for keeping the pressure of the endoscope insertion portion
270 at a uniform level, and a detecting cable for connecting
the pressure means 272 and the airspace volume detecting
means of the image signal processing portion. The pressure
means 272 is disposed around the entire circumference of
the endoscope insertion portion, and so that the pressure of
the endoscope insertion portion is made to be of a uniform
value.

[0170] Next, the operation of the fluorescent endoscope
apparatus according to the current embodiment will be
explained. The fluorescent endoscope apparatus according
to the current embodiment is provided with an airspace
volume detecting means 271, which is disposed within the
image signal processing portion, for detecting the airspace
volume C between the endoscope insertion portion 270 and
the body of a patient, and a pressure means 272, which is
disposed around the entire circumference of the endoscope
insertion portion, for making the pressure of the endoscope
insertion portion to be of a uniform value, wherein the
airspace volume detecting means is provided with an alter-
nating current power source through which a high-frequency
current flows (not shown). This high-frequency current
flows through the detecting cable 273 to the pressure means
272 of the endoscope insertion portion, and through the
airspace volume C between the endoscope insertion portion
and the body of the patient to the body of the patient. The
airspace volume detecting means 271 and the body of the
patient are grounded and connected by a ground cable (not
shown).

[0171] The airspace volume detecting means 271 detects
the pressure of the pressure means 272 disposed within the
endoscope insertion portion, by causing the high-frequency
current to flow, the airspace volume C between the pressure
means 272 and the body of the patient, and the pressure due
to the pressure of the body of the patient. When the endo-
scope insertion portion 270 is inside the body of the patient,
the pressure detected by the airspace volume detecting
means 271 is of a uniform value. Then, when the pressure
detected by the airspace volume detecting means 271 is
above a predetermined threshold value, the forward end
portion of the endoscope insertion portion 250 is recognized
as being located outside the body of the patient, and the
airspace volume detecting means 271 outputs a detection
signal to the stimulating light emission prevention control-
ling means 711. The stimulating light emission prevention
controlling means 711 turns the semiconductor-laser use
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power source 112 off, by use of the control computer 200,
and prevents the emission of stimulating light. Note that if
the material of which the endoscope insertion portion is
formed is the same as that of the pressure means 272, it is
not particularly necessary to provide a separate pressure
means.

[0172] According to the fluorescent endoscope apparatus
of the configuration described above, an airspace volume
detecting means is provided, and when the airspace volume
detected is larger than a predetermined threshold value, the
forward end portion of the insertion portion is recognized as
being located outside the body of the patient and the airspace
volume detecting means outputs a detection signal to the
stimulating light emission prevention controlling means, and
because the stimulating light emission prevention control-
ling means prevents the emission of stimulating light, the
stimulating light does not enter the eyes of the operator and
cause injury thereto and safety can be ensured.

[0173] According to the fluorescent endoscope appara-
tuses of ecach of the embodiments described above, the
stimulating light emission prevention controlling means has
carried out the prevention of the emission of stimulating
light by the output of a control signal from a control
computer, however, the stimulating light can also be pre-
vented from being emitted by placing a shutter or the like in
the optical path through which the stimulating light is
guided.

[0174] Next, the fluorescent endoscope apparatus accord-
ing thirteenth embodiment of the present invention will be
explained. FIGS. 13 and 14 are schematic drawings of the
configuration of a fluorescent endoscope apparatus accord-
ing to the thirteenth embodiment of the present invention.
Note that in so far as further explanation of the same
elements occurring in the first embodiment is not particu-
larly required, it has been omitted.

[0175] The fluorescent endoscope apparatus according to
the twelfth embodiment of the present invention comprises
an image processing portion 9, which is provided with an
illuminating unit 110 provided with two light sources for
emitting normal-image use white light Lw and autofluores-
cent-light image use stimulating light Lr, respectively, an
image detecting unit 310 for detecting an autofluorescent-
light image 7Zj emitted from a living-tissue subject 10 upon
irradiation thercof by the stimulating light Lr, and for
digitizing said detected autofluorescent-light image Zj and
outputting two-dimensional image signal thereof, an image
computing unit 410 for computing the distance correction,
etc. from the two-dimensional image data output from the
image detecting unit 310 and computing a computed image,
and for comparing the data of each pixel of the computed
image to recorded standard values and outputting a signal
corresponding to the results of the comparison, a display
signal processing unit 500 for converting said two-dimen-
sional image data and the signal output from the image
computing unit 410 to a video signal, a stimulating light
controlling unit 720 for putting the stimulating light in the
emission-prohibited state when the system is turned on or
reset, for unlocking the emission-prohibited state of the
stimulating light when a measurement is to be taken or
maintenance is to be performed, and for putting the stimu-
lating light in the emission-prohibited state while a mea-
surement is being taken or when the endoscope insertion
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portion 100 has been removed from the image signal pro-
cessing portion while maintenance is being performed, a
control-use computer 200 connected to each unit for con-
trolling the operation timing thereof, and a monitor unit 600
for displaying as a visible image the signal processed by the
display signal processing unit 500.

[0176] The illuminating unit 110 is provided with a white
light source 114 for emitting the normal-image use white
light Lw and a white-light use power source 115 electrically
connected to the white light source 114, a white-light use
focusing lens 116 for focusing the white light emitted from
the white light source 114, a GaN type semiconductor laser
111 for emitting the autofluorescent-light image use stimu-
lating light Lr and a semiconductor-laser use power source
112 electrically connected to the GaN type semiconductor
laser 111, and a stimulating-light use focusing lens 113 for
focusing the white light emitted from the GaN type semi-
conductor laser 111.

[0177] The image computing means 310 is connected to
an image fiber 103, and is provided with a fluorescent-image
use collimator for guiding the autofluorescent-light image
conveyed by the image fiber 103 to the focusing optical
system, a stimulating light cutoff filter 312 for cutting off
from the autofluorescent-light image the wavelengths of
light close to that of the stimulating light, an optical trans-
mitting filter 313 for extracting the desired wavelengths of
light from the autofluorescent-light image passing through
the cutoff filter 312, a filter rotating apparatus 314 for
rotating said optical transmitting filter 313, a fluorescent-
light use focusing lens 315 for focusing the autofluorescent-
light image passing through optical transmitting filter 313, a
fluorescent-image use high sensitivity detecting element 316
for detecting the autofluorescent-light image, and an AD
converter 317 for digitizing the autofluorescent-light image
detected by said fluorescent-image use high sensitivity
detecting element 316 and outputting the digitized value as
a two-dimensional image data.

[0178] As shown in FIG. 185, the optical transmitting filter
313 comprises two types of optical filters 3134 and 313b.
Optical filter 3134 transmits light in the wavelength range of
430 nm to 730 nm, and optical filter 3035 transmits light in
the wavelength range of 430 nm to 530 nm.

[0179] The image computing unit 410 comprises an image
data memory 411 for remembering the digitized autofluo-
rescent-light image data, an inter-image image computing
portion 412 for computing each pixel value based on each
ratio between pixel values of the two autofluorescent-light
images, which are formed of two different wavelength
bands, respectively, that have been remembered in the
memory 411, and an image comparing portion 413 for
comparing each pixel value output from the inter-image
image computing portion 412 to a standard value RE, which
is recorded in the image comparing portion 413, and forming
and outputting a computed image corresponding to the
comparison result.

[0180] The standard value RE is a value set based on the
pixel data of each pixel of an autofluorescent-light image of
a living-tissue subject in which the normal tissue and the
diseased tissue are clearly distinguishable.

[0181] The image signal processing unit 500 comprises an
AD converter 501 for digitizing the visible image signal
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obtained by the normal image detecting element 107, a
normal-image use memory 302 for storing the digitized
normal image signal, and a video signal processing circuit
503 for converting the image signal output from the normal-
image use memory 502 and the computed image of the
image comparing portion 413 to a video signal.

[0182] The monitor unit 600 comprises a normal-image
use monitor 601 and a computed image use monitor 602.

[0183] The stimulating light controlling unit 720, as
shown in FIG. 14, comprises a power-source state detecting
portion 722 for detecting that the power to the fluorescent
image detecting apparatus has been switched from off to on,
a reset detecting portion 722 for detecting that the fluores-
cent image detecting apparatus has been reset, a connection
detecting means 723 for detecting that the endoscope inser-
tion portion 100 has been disconnected, a stimulating light
cutoff means 724 formed of an electromagnetic valve 7244
and a shutter 724b for putting the stimulating light in the
emission-prohibited state, a stimulating light emission pre-
vention control data recording means 725 formed of a flash
memory for recording the control data for controlling the
stimulating light cutoff means 724, an unlocking operation
detecting means 726 formed of an input operation detecting
means 726a and a foot switch 726b, which have been
provided as an input operation portion (not shown) for
detecting the input operation for unlocking the emission-
prohibited state of the stimulating light, and a stimulating
light emission prevention control portion 727 for detecting
the detection data from the power-source state detecting
portion 721, the reset detecting portion 722, and the con-
nection detecting portion 723, for reading in the stimulating
light emission prevention control data from the stimulating
light emission control data recording means 725, and for
unlocking the emission-prohibited state of the stimulating
light, by the detection data from the unlocking operation
detecting means 726.

[0184] Next, the operation of the fluorescent endoscope
apparatus of the configuration described above according to
the current embodiment will be explained.

[0185] First, an explanation will be given of the operation
for when the system is turned on or reset. When the
fluorescent endoscope apparatus is turned on, the power-
source state detecting means 721 detects that the power
source has been switched from off to on, and data indicative
thereof is sent to the stimulating light emission prevention
control portion 727. The stimulating light emission preven-
tion control portion 727 reads in the control data from the
stimulating light emission control data recording means 725,
controls the simulating light cutoff means 724, and puts the
simulating light in the emission-prohibited state by forcing,
by use of the electromagnetic valve 724a the shutter 724b to
enter between the GaN type semiconductor laser 111 and the
stimulating light guide 1015. Further, when the system is
reset, that the fluorescent image detecting apparatus has been
reset is detected by the reset detecting portion 722, and data
indicative thereof is sent to the stimulating light emission
prevention control portion 727. After this, the operation is
the same as for when the system is turned on and the
stimulating light is put in the emission-prohibited state.

[0186] Next, the operation for when an operation to take
a measurement are initiated will be explained. When an
operation to take a measurement is initiated, if the patient
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data is entered into the input portion the input operation is
detected, and by the display of a normal image, the endo-
scope insertion portion is inserted into the opening of a body
orifice of the patient. After confirming the normal image of
the section of which a measurement is to be taken, by
depressing the foot witch 7265, the stimulating light emis-
sion prevention control portion 727 controls the stimulating
light cutoff means 724 and the shutter 7245 is removed by
the electromagnetic valve 7244, and the stimulating light is
put in the emission-capable state, whereby it becomes pos-
sible to take a measurement. The detailed operations for
when a normal image and a computed image are to be
displayed are described below.

[0187] Next, the operation for when successive measure-
ments are to be taken of different patients will be explained.
When a measurement is to be taken of a different patient, in
order to replace or clean the endoscope insertion portion
100, it is mandatory that the endoscope portion be removed
from the image processing portion 9. When the endoscope
insertion portion is removed from the image processing
portion 9, that the endoscope insertion portion has been
removed is detected by the connection detecting portion
723, and data indicative thereof is sent to the stimulating
light emission prevention control portion 727. After this, the
stimulating light is put in the emission-prohibited state in the
same way as in the operation for when the system is turned
on or reset, and also, by performing the same unlocking
operation, taking a measurement again becomes possible.

[0188] Next the operation for when maintenance is to be
initiated will be explained. When maintenance is initiated, in
the same way as for when operations to take a measurement
are initiated, the patient data is input to the input portion and
the input operation is detected. However, the patient data
entered at this time is pseudo patient data. Then, by the
display of a normal image, the endoscope insertion portion
is inserted into a body orifice of the patient. After confirming
the normal image of the target tissue, by depressing the foot
switch 726b, the stimulating light emission prevention con-
trol portion 727 controls the stimulating light cutoff means
724 and the shutter 724b is removed by the electromagnetic
valve 724a, and the stimulating light is put in the emission-
capable state, whereby it becomes possible to perform
maintenance operations requiring the emission of stimulat-
ing light.

[0189] Note that when maintenance is performed it is not
mandatory that the endoscope insertion portion 100 be used;
when maintenance employing the stimulating light is per-
formed without using the endoscope insertion portion 100,
by plugging a pseudo endoscope insertion portion into the
image processing portion 9 instead of the endoscope inser-
tion portion 100, the stimulating light does not move to the
emission-prohibited state.

[0190] Next, the operation for when a computed image is
to be displayed will be explained. To display a computed
image, the semiconductor-laser use power source is acti-
vated based on a signal from the control-use computer 200,
and stimulating light Lr having a wavelength of 410 nm is
emitted from the GaN type semiconductor laser 111. The
stimulating light Lr is transmitted by the stimulating-light
use focusing lens 113 and enters the stimulating-light guide
1015, and after being guided to the forward end portion of
the endoscope insertion portion 100, it is emitted onto the
living-tissue subject 10 from the illuminating lens 104.
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[0191] The autofluorescent-light image emitted from the
living-tissue subject 10 upon irradiation thereof by the
stimulating light Lr is focused by the focusing lens 106 and
enters the end portion of the image fiber 103, and passes
through the image fiber 103 and enters the stimulating-light
cutoff filter 312.

[0192] The autofluorescent-light image passing through
the stimulating-light cutoff filter 312 enters the optical
transmitting filter 313. Note that the stimulating-light cutoff
filter 312 is a long-pass filter that transmits all wavelengths
above 420 nm. Because the wavelength of the stimulating
light Lr is 410 nm, it is cutoff by the stimulating-light cutoff
filter 312 and does not enter the optical transmitting filter
313.

[0193] The filter rotating apparatus 314 is activated by the
control-use computer 200, and after the autofluorescent-light
image 7j passes through the optical filter 313a and the
optical filter 313h, said autofluorescent-light image Zj is
focused by the fluorescent-light use focusing lens 3185,
detected by the fluorescent-light image use high-sensitivity
detecting element 316 and the visible image signal from the
fluorescent-light image use high-sensitivity detecting ele-
ment 316 is input to the AD converting circuit 317, and after
being converted to digital data, is stored in the image data
memory 411.

[0194] The interimage-image computing portion 412 com-
putes and outputs a computed value corresponding to the
ratio of each pixel value of each image stored in the image
data memory 411. The image comparing portion 413 com-
pares the computed value output from the interimage-image
computing portion 412 to a standard RE value that has been
prerecorded in the image comparing portion 413, determines
whether each pixel represents normal tissue or diseased
tissue, and based on said determination, computes and forms
a computed image. The standard value RE prerecorded in
the image comparing portion 413 is a value computed based
on the pixel data of each pixel of an autofluorescent-light
image of a living-tissue subject in which the normal tissue
and the diseased tissue are clearly distinguishable, and
determining whether a tissue is normal or diseased is per-
formed by comparing whether the computed value com-
puted by the interimage-image computing portion 412 for
each pixel is larger or smaller than that of the in relation to
this standard RE value.

[0195] The computed image is displayed by the computed-
image use monitor 602. For cases in which the computed
value is less than the standard RE value, and for cases in
which the computed value is larger than the standard RE
value, by changing the display color of the zone of which a
measurement has been taken, the operator can confirm the
comparison result in an instant.

[0196] Note that, although two-value determination is
carried out herein, the image comparing portion 413 can be
eliminated, and the computed value computed by the inter-
image-image computing portion 412 can be left as an analog
quantity and displayed, etc. The displaying of a normal
image is the same as in the embodiment described above.

[0197] Note that the emission of the white light and the
stimulating light and the exposure and readout by each
detecting element for the normal image and the fluorescent-
light image are performed according to the timing chart
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shown in FIG. 16. The white light and the stimulating light
are controlled at respective different timings, and because
they are emitted at a timing of each Yo sec in which a 1
comma portion of an image is obtained so that they do not
interfere with each other, measurement is not obstructed due
to the irradiation of the other type of light.

[0198] Next, the fluorescent endoscope apparatus accord-
ing fourteenth embodiment of the present invention will be
explained. FIGS. 14 and 17 are schematic drawings of the
configuration of a fluorescent endoscope apparatus accord-
ing to the fourteenth embodiment of the present invention.
Note that in so far as further explanation of the same
elements occurring in the first embodiment is not particu-
larly required, it has been omitted.

[0199] Because the configuration of the fluorescent endo-
scope apparatus according to the fourteenth embodiment is
substantially the same as that of the thirteenth embodiment,
only elements differing will be explained. Note that in so far
as further explanation of the same elements occurring in the
thirteenth embodiment is not particularly required, it has
been omitted.

[0200] The fluorescent endoscope apparatus according to
the current embodiment comprises a stimulating-light use
power source controlling means 801 for controlling the
semiconductor-laser use power source 112, and a stimulat-
ing light emission prevention control data recording means
802 for recording control data for operating the stimulating-
light use power source controlling means 801, and excludes
the stimulating-light cutoff means 724 of the stimulating
light control unit 720 of the thirteenth embodiment
described above.

[0201] Next, the operation of the fluorescent endoscope
apparatus of the configuration described above according to
the current embodiment will be explained.

[0202] First, when the fluorescent endoscope is turned on,
the power-source state detecting means 721 detects that the
power source has been switched from the off to the on
position, and data indicative thereof is sent to the stimulating
light emission prevention control portion 727. The stimu-
lating light emission prevention control portion 727 reads in
the control data of the stimulating light emission prevention
control data recording means 802 and activates the stimu-
lating-light standby means 801, and by maintaining the
semiconductor-laser use power source 112 in the standby
state, the stimulating light is put in the emission-prohibited
state. Further, when the system is reset, that the system has
been reset is detected by the reset detecting portion 722, and
data indicative thereof is sent to the stimulating light emis-
sion prevention control portion 727. After this, the stimu-
lating light is put in the emission-prohibited state by the
same operation as for when the system in turned on.

[0203] Next, the operation for when an operation to take
a measurement is initiated will be explained. When an
operation to take a measurement is initiated, if the patient
data is entered into the input portion the input operation is
detected, and by the display of a normal image, the endo-
scope insertion portion is inserted into the opening of a body
orifice of the patient. After confirming the normal image of
the section of which a measurement is to be taken, by
depressing the foot witch 7265, the stimulating light emis-
sion prevention control portion 727 activates the stimulat-
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ing-light standby means 801, said standby state of the
semiconductor-laser use power source 112 is unlocked by
the stimulating-light standby means 801, whereby the stimu-
lating light is put in the emission-capable state, and it
becomes possible to take a measurement.

[0204] Next, the operation for when successive measure-
ments are to be taken of different patients will be explained.
When a measurement is to be taken of a different patient, in
order to replace or clean the endoscope insertion portion
100, it is mandatory that the endoscope portion be removed
from the image processing portion 9. Accordingly, when the
endoscope insertion portion is removed from the image
processing portion 9, that the endoscope insertion portion
has been removed is detected by the connection detecting
portion 723, and data indicative thereof is sent to the
stimulating light emission prevention control portion 727.
After this, the stimulating light is put in the emission-
prohibited state in the same way as in the operation for when
the system is turned on or reset, and also, by performing the
same unlocking operation, taking a measurement again
becomes possible.

[0205] Next the operation for when maintenance is to be
initiated will be explained. When maintenance is initiated, in
the same way as for when operations to take a measurement
are initiated, the patient data is input to the input portion and
the input operation is detected. However, the patient data
entered at this time is pseudo patient data. Then, by the
display of a normal image, the endoscope insertion portion
is inserted into a body orifice of the patient. After confirming
the normal image of the target tissue, by depressing the foot
switch 726D, the stimulating light emission prevention con-
trol portion 727 activates the stimulating-light standby
means 801, said standby state of the semiconductor-laser use
power source 112 is unlocked by the stimulating-light
standby means 801, whereby the stimulating light is put in
the emission-capable state, whereby it becomes possible to
perform maintenance operations requiring the emission of
stimulating light. Also, the other operations are the same as
those of the first embodiment.

[0206] According to each of the embodiments described
above, the unlocking of the emission-prohibited state of the
stimulating light is performed by the detection by the input
operation detection portion 726a of the input operation of
inputting the patient data or pseudo patient data and the
detection of the switch input operation performed by the
depressing of the foot pedal 7265, however, if these were to
be the actual operations required before taking a measure-
ment or performing maintenance, either one of these opera-
tions, or the combination of these operations will suffice.

[0207] In addition, the comparison by the image compar-
ing portion 413 is not limited to being performed for each
pixel position, but comparison processing can be performed
for the pixel units corresponding to the binning processing
of fluorescent-image use high sensitivity detecting element
316, or an operator can use a calculator and perform the
comparison processing on a desired vertical by horizontal
nxm pixel unit. Alternatively, the comparison processing can
be performed on only an area specified by an operator, or
taking into consideration the amount of calculation required
to be made, an adequate number of pixels can be selected on
which the comparison processing is to be performed.

[0208] Further, when there are zones for which compari-
son processing has not been performed, by displaying those
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zones in a predetermined display color, the zones that have
been subjected to comparison processing can be precisely
displayed. For cases in which, e.g., the comparison process-
ing has been performed on selected pixels, an interpolated
display can be performed by the comparison result of the
adjacent pixels.

[0209] Still further, regarding the method of displaying a
computed image, although the normal image monitor 601
and the computed image monitor 602 are of separate types
in the above embodiments, a single monitor capable of
displaying both types of image can also be used. Here, a
method of switching between a normal image and an autof-
luorescent-light image can be performed automatically in a
time sequence manner by use of the control-use computer
200, or an operator can use an appropriate switching means
and switch the images at will. Further, a normal image and
an autofluorescent-light image can be superposed and dis-
played. In addition, the fluorescent-image use high sensitiv-
ity detecting element 316 has been provided within the
image signal processing portion 9, however, it can also be
provided at the forward end portion of the endoscope
insertion portion 100. However, in this case, the fluorescent-
image use high sensitivity detecting element 316 disposed in
the forward end portion of the endoscope insertion portion
100 can be provided with a mosaic filter, on the front face
thereof, having the same functionality as the optical trans-
mitting filter 313.

[0210] Further, any stimulating-light source emitting light
having a wavelength of 400 nm to 420 nm can be selected.

What is claimed is:
1. A fluorescent endoscope apparatus comprising

a projecting means for emitting stimulating light and
illuminating light,

an endoscope insertion portion for insertion into the body
of a patient,

a light guiding means provided within said endoscope
insertion portion for guiding the stimulating light and
illuminating light emitted from the projecting means to
the section of which a measurement is to be taken,

and a detecting means for detecting a fluorescent image
formed of the fluorescent light emitted from the section
of which a measurement is to be taken upon irradiation
thereof by stimulating light guided through the guiding
means and a normal image of the light reflected from
the section of which a measurement is to be taken upon
irradiation thereof by the illuminating light guided
through the guiding means,

further comprising a stimulating light emission prevent-
ing means for preventing the emission of the stimulat-
ing light,

a detecting means for detecting that a forward end portion
of the insertion portion is outside of the body of the
patient,

and a stimulating light emission prevention controlling
means for preventing, via the stimulating light emission
preventing means, the emission of stimulating light,
based on a signal detected by the detecting means.
2. A fluorescent endoscope apparatus as defined in claim
1, wherein



US 2002/0013512 Al

said detecting means is provided with a flicker detecting
means for detecting the flicker appearing due to the
light illuminating the inside of the diagnosis room,
which is different from the stimulating light emitted by
the projecting means, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by said flicker detect-
ing means.

3. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a brightness distri-
bution detecting means for detecting the difference
between the brightness distribution of the normal image
and the brightness distribution occurring within the
body of a patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the brightness
distribution detecting means.

4. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a brightness detect-
ing means for detecting that the brightness of the
normal image differs from the brightness distribution
when the forward end portion of the endoscope inser-
tion portion is inside the body of the patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the brightness
detecting means.

5. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a color signal
detecting means for detecting that the color signal of
the normal image differs from the color signal occur-
ring inside the body of a patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the color signal
detecting means.

6. A fluorescent endoscope apparatus as defined in claim
1, wherein

said detecting means is provided with a straight-line
detecting means for detecting that the straight-line
pattern of the normal image differs from the straight-
line pattern occurring inside the body of the patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the straight-line
detecting means.

7. A fluorescent endoscope apparatus as defined in claim

1, wherein
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said detecting means is provided with a light strength
detecting means disposed in the end portion of the
endoscope insertion portion for detecting that the light
strength occurring near the side of the end portion of
the endoscope insertion portion differs from the light
strength inside the body of the patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the light strength
detecting means.

8. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a temperature
detecting means disposed in the forward end portion of
the endoscope insertion portion for detecting that the
temperature occurring near the side of the forward end
portion of the endoscope insertion portion differs from
the temperature inside the body of a patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the temperature
detecting means.

9. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a gas detecting
means disposed in the forward end portion of the
endoscope insertion portion for detecting that the gas
surrounding the forward end portion of the endoscope
insertion portion differs from the gas inside the body of
the patient, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the gas detecting
means.

10. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a magnetic field
producing means, which is mounted at the opening of
the body orifice into which the endoscope insertion
portion of the endoscope apparatus is to be inserted, for
producing a magnetic field, and

a magnetic field detecting means disposed in the endo-
scope insertion portion for detecting said magnetic
field, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the magnetic field
detecting means.

11. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a light projecting
means, which is mounted at the opening of the body
orifice into which the endoscope insertion portion of
the endoscope apparatus is to be inserted, for projecting
light, and
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a reflected light detecting means for detecting the
reflected light reflected by the endoscope insertion
portion upon irradiation thereof by the projected light,
and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the reflected light
detecting means.

12. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with a light projecting
means, which is mounted at the opening of the body
orifice into which the endoscope insertion portion of
the endoscope apparatus is to be inserted, for projecting
light, and

a transmitted-light detecting means disposed in the endo-
scope insertion portion means for detecting the trans-
mitted light transmitted by the endoscope insertion
portion upon irradiation thereof by the projected light,
and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the transmitted-light
detecting means.

13. A fluorescent endoscope apparatus as defined in claim

1, wherein

said detecting means is provided with an airspace volume
detecting means for detecting the airspace volume
between the body of a patient and the endoscope
insertion portion of the endoscope apparatus, and

a stimulating light emission prevention controlling means
for preventing, via the stimulating light emission pre-
venting means, the emission of stimulating light, based
on the detection signal detected by the airspace volume
detecting means.

14. A fluorescent endoscope apparatus as defined in claim

1, wherein

said stimulating light emission preventing means is a
stimulating light cutoff means inserted into the optical
path through which the stimulating light is guided to
the section of which a measurement is to be taken.

15. A fluorescent endoscope apparatus as defined in claim

1, wherein

said stimulating light emission preventing means is a
stimulating light standby means for controlling emis-
sion of the stimulating light by maintaining it in a
standby state.

16. A fluorescent endoscope apparatus as defined in claim

1, wherein

said stimulating light is light produced by a GaN type
laser.
17. A fluorescent endoscope apparatus comprising

a stimulating light emitting means for emitting stimulat-
ing light, and

a stimulating light guiding means for guiding stimulating
light from the projecting means to the section of which
a measurement is to be taken, and
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an illuminating light emitting means for emitting illumi-
nating light, and

an illuminating light guiding means for guiding illumi-
nating light from the projecting means to the section of
which a measurement is to be taken, and

a detecting means for detecting a fluorescent image of the
fluorescent light emitted from the section of which a
measurement is to be taken upon irradiation thereof by
stimulating light guided through the guiding means and
a normal image of the light reflected from the section
of which a measurement is to be taken upon irradiation
thereof by the illuminating light, and

a stimulating light controlling means for controlling the
emission of stimulating light from the stimulating light
projecting means, further comprising

a power-source state detecting means for detecting that
the power source of the fluorescent endoscope appara-
tus has been switched from the OFF to the ON state,
and

a stimulating light emission preventing means for putting
the stimulated light in an emission-prohibited state in
which emission of stimulating light is prevented, and

an unlocking operation detecting means for detecting that
a predetermined operation for unlocking the emission-
prohibited state has been performed, and

a stimulating light emission prevention controlling means
for controlling the stimulating light emission prevent-
ing means so that the stimulating light is put in the
emission-prohibited state when the power-source has
been detected by the power-source state detecting
means to have been switched from the OFF to the ON
state and the emission-prohibited state is unlocked
when said predetermined operation for unlocking the
emission-prohibited state of the stimulating light has
been detected by the unlocking operation detecting
means as having been performed.

18. A fluorescent endoscope apparatus as defined in claim

17, further comprising

a reset detecting means for detecting that the fluorescent
endoscope apparatus has been reset, wherein

when the fluorescent endoscope apparatus is detected by
said reset detecting means as having been reset, the
stimulating light emission prevention controlling
means causes operation of the stimulating emission
preventing means and the stimulating light is put in the
emission-prohibited state.

19. A fluorescent endoscope apparatus as defined in claim

17, wherein

the stimulating light guiding means and the illuminating
light guiding means are disposed within the endoscope
insertion portion, further comprising

a connection detecting means for detecting whether or
not the stimulating light guiding means and the
stimulating light projecting means are connected,
whether or not the illuminating light projecting
means and the illuminating light guiding means are
connected and whether or not the endoscope inser-
tion portion and the image signal processing portion
are connected, wherein
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when said connection detecting means detects even one of
the following: that the stimulating light projecting
means and the stimulating guiding means are not
connected; that the illuminating light projecting means
and the illuminating light guiding means are not con-
nected; or that the endoscope insertion portion and the
image processing portion are not connected; the stimu-
lating light emission prevention controlling means
causes operation of the stimulating light emission pre-
venting means and the stimulating light can be put in
the emission-prohibited state.

20. A fluorescent endoscope apparatus as defined in claim

17, wherein

said stimulating light emission prevention controlling
means is a stimulating light cutoff means inserted into
the optical path through which the stimulating light is
guided to the section of which a measurement is to be
taken.
21. A fluorescent endoscope apparatus as defined in claim
17, wherein

said stimulating light emission prevention controlling
means is a stimulating light standby means for control-
ling emission of the stimulating light by maintaining it
in a standby state.
22. A fluorescent endoscope apparatus as defined in claim
18, further comprising

a stimulating light emission prevention data recording
means for recording control data for operating the
stimulating light emission preventing means, wherein
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when the power-source state detecting means detects
that the power source has been switched from OFF
to ON, or when the reset detecting means detects that
the stimulating light emission prevention controlling
means has been reset, the stimulating light emission
prevention controlling means reads said control data
recorded in the stimulating light emission prevention
control data recording means, and controls the stimu-
lating light emission preventing means so that the
stimulating light can be put in the emission-prohib-

ited state.
23. A fluorescent endoscope apparatus as defined in claim

17, wherein

said predetermined operation for unlocking the emission-
prohibited state of the stimulating light is a manually
performed operation.
24. A fluorescent endoscope apparatus as defined in claim
23, wherein

said manually performed operation is an operation of
inputting the patient data.
235. A fluorescent endoscope apparatus as defined in claim
17, wherein

light produced by a GaN type laser is used as the
stimulating light.
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