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COMBINATION SPO2/TEMPERATURE
MEASURING APPARATUS

FIELD OF THE INVENTION

The invention relates to the field of medical diagnostic
apparatus and in particular to a combination temperature/
blood oxygen saturation measuring device that is suitable for
use in a number of separate patent body sites, most promi-
nently in the sublingual pocket and axilla.

BACKGROUND OF THE INVENTION

In the prior art of thermometry, it has been determined
that predictive or directly measured temperature can be
obtained in the sublingual pocket of the human mouth due
to the blood supply and vascular tissue found under the
tongue. It has also been determined that the arterial blood
supplied by the sublingual artery can also provide an envi-
ronment which is suitable for accurate pulse oximeter read-
ings or measurements.

To date, there are a number of pulse oximeter probes
which have been adapted for use with either pulse detection
apparatus or thermometers to measure blood oxygen satu-
ration. For example, as described in U.S. Pat. No. 5,673,692
to Schulze et al., a combination device 1s described includ-
ing an infrared temperature sensor and a pulse oximeter that
can be used within the ear. Other devices have been
described which can be used in the esophagus, such as that
described by Maniero et al., (US. Pat. No. 5,715,816).
Though the above devices are useful in obtaining parameter
measurements, they are somewhat limited to those specific
body sites. There is a need generally found in the field to
provide a measuring instrument which can be used to
suitably and comfortably provide real time temperature and
pulse oximeter measurements in a number of body sites,
such as the sublingual pocket, or the axillary area of a
patient.

SUMMARY OF THE INVENTION

It is therefore a primary object to overcome the above-
noted deficiencies of the prior art.

It is another primary object of the present invention to
develop an improved diagnostic instrument which can mea-
sure body temperature and saturation blood volume simul-
taneously in a single instrument and which is useful in at
least one and preferably each of the axilla and an oral cavity
(sublingual pocket, rectum, etc.) of a patient.

Therefore and according to a preferred aspect of the
present invention, there is disclosed a medical diagnostic
instrument for measuring at least two patient parameters,
said instrument comprising means for measuring the blood
oxygen saturation of a patient, and means for measuring the
body temperature of the patient, each of said measuring
means being capable of measuring each said patient param-
eter simultaneously and used within a defined body site of a
patient, said instrument including a probe portion which is
insertable into the body site.

Preferably, the temperature measuring means and the
blood oxygen saturation measuring means are each provided
in the probe portion of the diagnostic instrument. The
temperature measuring means includes at least one
thermistor, thermocouple, or other form of temperature
sensing element, and at least one heating element which is
adjacent the at least one temperature sensing element used to
acclimate the at least one temperature sensing element in
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order to avoid the thermal effects of other portions of the
probe portion of the instrument and to hasten overall mea-
surement time.

The pulse oximeter measuring means includes at least one
light emitter and light detector pair which are arranged
within the probe section of the instrument. According to a
preferred embodiment, the portion of the probe which
retains the pulse oximeter means can be either wholly or
partially constructed from a low thermally conductive mate-
rial to avoid or isolate any thermal effects caused by heat
dissipation of the components of the pulse oximeter means
relative to the temperature measuring portion of the instru-
ment. According to another embodiment, the heat generated
by the pulse oximeter means can also be used constructively
to aid in the heating of the temperature measuring portion of
the herein described instrument. According to still another
embodiment, at least certain components of the pulse oxime-
ter means can be disposed remotely from the probe, such as
in the proximal end thereof, and include optical fibers to
transmit light to the body site and receive reflected light
from the body site.

In addition, the optical nature of the pulse oximeter means
can be used to detect when the probe has actually entered the
mouth or other body site of a patent. This detection is very
useful for predictive-type thermometers (i.e.; those which
provide readings in less than 30 seconds) because knowing
the time of probe insertion is very important to the algo-
rithms which are used in the processing software used in
these thermometers. The pulse oximetry means can discern
human tissue from other materials, therefore the latter capa-
bility becomes very robust within the present device.

In addition to blood oxygen saturation, the herein
described instrument can also be used to measure the
pulse/heart rate of a patient. Preferably, blood oxygen and
temperature/pulse data can be readily obtained using the
herein-described instrument in an extremely short time
period (on or about 10 seconds).

Preferably, the probe portion is at least partially
disposable, therefore permitting one-time or single patient
use. An optically transparent and disposable sheath covering
the probe portion permits reuse of the instrument without
cleaning and can also aid in providing a reflective light path
for the light emitter/detector of the pulse oximeter portion.

The herein described device can be used advantageously
in any oral cavity, including the axilla of a patient, without
requiring significant reconfiguration of the instrument. The
operation of the instrument is simple for use and implemen-
tation for the caregiver with the resulting data being reliable
and quickly obtained.

These and other objects, features and advantages will
become readily apparent from the following Detailed
Description which should be read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial perspective view of a medical diag-
nostic instrument made in accordance with a first embodi-
ment of the present invention;

FIG. 2 is a partial sectioned view of the probe portion of
the diagnostic instrument of FIG. 1;

FIG. 3 is a partial top perspective view of the probe
portion of the diagnostic instrument of FIGS. 1 and 2;

FIG. 41s a top perspective view of a diagnostic instrument
system made in accordance with a second embodiment of
the present invention;
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FIG. 51s a top perspective view of a diagnostic instrument
system made in accordance with a third preferred embodi-
ment of the invention; and

FIG. 6 is a perspective view of a diagnostic instrument
system made in accordance with a fourth preferred embodi-
ment of the invention.

DETAILED DESCRIPTION

Referring to the FIGS. and in particular to FIGS. 1-3,
there is shown a medical diagnostic instrument 10 according
to a first embodiment of the present invention. The diag-
nostic instrument 10 includes an elongated probe portion 14
which is preferably defined as a cylindrical configuration
including a distal tip 18 which is sized to permit insertion
into an oral cavity (e.g., the sublingual pocket, rectum etc.)
of a patient or other definable body site, such as the axilla
(also not shown).

The probe portion 14 also includes a proximal end 15
which is tethered by means of a transmission cable to a
processor in a manner such as shown in FIG. 4. According
to this embodiment, the probe section 14 is essentially
hollow and contains a number of components including a
temperature sensing portion 19 and a pulse oximeter portion
17, each located adjacently at the distal tip 18.

Referring to FIG. 2, the pulse oximeter portion 17 accord-
ing to this particular embodiment includes at least one light
emitter 22 and at least one light detector 24, each of which
are specifically arranged within the probe interior immedi-
ately proximal to the temperature sensing portion 19, which
is provided at the very distal end of the tip 18. The light
emitter(s) 22 comprises preferably at least one miniature
LED, such as those manufactured by the Stanley Electric
Co., Ltd., and is mounted approximately 180 degrees from
the light detector(s) 24 relative to the interior cylindrical
wall of the probe portion 14. Circuitry 40 for powering the
light emitter and light detector 24 are electrically intercon-
nected through at least one electrical conductor 38 which
extends therefrom. This circuitry 40 is as described, for
example, in U.S. Pat. Nos. 4,266,554 and 4,621,642; the
contents of which are herein incorporated by reference in
their entirety. The pulse oximeter portion 17 further includes
windows 41 which permit light of at least one predetermined
wavelength to be emitted by the light emitter 22 and detected
using detector 24. The light emitter 22 and light detector 24
are each powered by circuitry 40 which is tethered thereto
through leads 38. The circuitry 40 is connected to a power
supply (not shown) to power the light emitter and light
detector and to receive detected signals from the detector 24
for processing thereof.

The temperature sensing portion 19 of the herein
described instrument 10 includes at least one temperature
measuring element or sensor 28, such as a thermistor, which
is preferably disposed on the exterior of the distal tip 18
along with an adjacently mounted heating element 34, such
as a resistive element. The heating element 34 is used in
order to raise the temperature sensing portion 19 to a
temperature which closely approaches that of the body site
into which the distal tip 18 is inserted through tethered
circuitry 39. It should be readily apparent that the choice of
temperature sensing elements/sensors and heating elements
which can be used in the instrument can easily be varied. For
example, at least one thermocouple (not shown) or other
form of sensor can utilized for the temperature sensing
element. Preferably, the temperature sensing portion 19 of
the distal tip 18 is made from a highly thermally conductive
material, such as stainless steel or aluminum, which is also
biocompatible.
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The circuitry 39 used in conjunction with a power supply
(not shown) for powering the components of the temperature
sensing portion 19 and for processing electrical signals
generated as a result of temperature change is connected
through at least one electrical conductor or lead 37 extend-
ing through the interior of the probe section 14. This
circuitry is fairly conventional in design and does not require
further discussion herein. Each of the circuitry 39, 40 is
shown in this embodiment schematically, wherein the cir-
cuitry can reside, for example, in a plug-like module at the
end of a transmission cable sheathing the leads 37, 38, such
as shown in FIG. 2.

According to the present embodiment, it is preferred that
the pulse oximeter portion 17 of the above described instru-
ment be thermally isolated from the temperature sensing
portion 19 due to the heat dissipative capacity of the light
emitter and detector pair 22, 24. Preferably, the axial section
of the probe portion 14 containing the pulse oximeter
portion 17 is made from a material, such as polycarbonate or
a polyamide, having a low thermal conductivity so as to
substantially reduce conduction of additional heat to the
temperature sensing portion 19 of the distal tip 18 and which
does not interfere with temperature measurement of the
body site. Alternately or in combination with the above, the
pulse oximeter portion 17 can be located in a proximally
adjacent compartment (not shown) separated from the tem-
perature sensing portion 19 by an air gap of a predetermined
size. Conversely, however, the heat dissipated by the light
emitter and detector pair 22, 24 could be alternately used as
a means of providing heat in lieu of or in combination with
the heating element 34. To that end, the pulse oximeter
portion and temperature sensing portions need not be sepa-
rated and in fact could be integral with one another as part
of the distal tip.

In addition, an optically transparent disposable probe
cover or sheath 46, such as described in U.S. Pat. No.
4,757,381, the contents of which being incorporated in its
entirety by reference, can be placed in overlaying relation
relative to the exterior of the elongated probe portion 14, as
shown in FIG. 3. The sheath 46 is used typically in intraoral
and similar instruments for health and safety reasons and to
prevent fluids from being transferred to the exterior of the
instrument 10. In addition, it has been determined for
purposes of the present invention, that the optically trans-
parent surface of the sheath 46 also permits and facilitates
light transmission and enhances the reflective path between
the light emitter(s) 22 and the light detector(s) 24, the probe
having windows 41 provided to enable light transmission
and reception.

In operation, the disposable sheath 46 is initially placed
over the exterior of the elongated probe portion 14 with the
distal tip 18 being placed at the body site of interest; in this
instance, within the sublingual pocket. The light emitter 22
of the pulse oximeter portion, as activated by the circuitry
40, emits wavelengths of visible and infrared light through
the window 41 and onto the vascular tissue within the
sublingual pocket, the light being reflected back by the
vascular tissue beneath the tongue by the sheath 46 to the
window 41 and to the light detector 24. The received signals
are then transmitted along the lead 38 to the circuitry 40 and
subsequently to a remote processor, 50, such as shown in
FIG. 4 which, for example, can contain a power supply. A
display 54, also shown only in FIG. 4, connected to the
processor 30 by conventional means, can be used to display
blood oxygen saturation and/or pulse readings obtained and
processed from the pulse oximeter portion 17.

Temperature of the body site is measured simultaneously
by heating the distal tip 18, and more particularly the
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temperature sensing portion 19, using the circuitry 39 and a
connected power supply (not shown) to heat the resistive
heating element 34 prior to insertion of the instrument 10.
This initial heating is required to bring the temperature of the
distal tip 18 to a temperature which closely typically
approximates that of the body site in order to improve the
time required to take a measurement. The temperature
readings obtained from the sensing element 28 is transmitted
along lead 37 to the temperature circuitry 39 and to the
processor 50, FIG. 4. Processed temperature readings can be
displayed by the display 54, FIG. 4. Using the above
approach, both temperature and pulse/blood oxygen satura-
tion readings can be made in a fairly short period of time
(e.g. about 10 seconds). As noted, the heat dissipated by the
components of the pulse oximeter portion 17 can selectively
be isolated from the temperature sensing portion 19, or
combined directly therewith.

The optical nature of the light emitter 22 and detector 24,
as well as the devices’ ability to discern human tissue from
other materials provides another feature in that the time of
insertion can be detected. Knowing when the probe encoun-
ters the body site is extremely useful for heating control and
processing given that the time of insertion is essential to the
algorithms which are used by the processing circuitry.

Referring to FIG. 4, an instrument 80 made in accordance
with a second embodiment of the invention includes a
similarly designed probe portion 84 which is substantially
cylindrical in configuration including a distal tip 88 having
a temperature sensing portion 92 and a proximally adjacent
pulse oximetry portion 96. The latter, as in the preceding,
includes an internally disposed light emitter, such as an LED
(not shown), and a light detector (not shown). The tempera-
ture sensing portion 92 includes a temperature sensing
element and preferably a heating element, such as previously
shown.

The instrument 80 is sized to be hand-held by a user and
includes a proximal handle 108. Transmission cable 112
containing a plurality of electrical conductors or leads (not
shown, but similar to those previously shown in FIG. 2) for
powering the active components of the temperature sensing
portion 92 and the pulse oximetry portion 96 extends from
a proximal end 114 of the probe portion 84 to a processor
module 116 containing resident circuitry, such as previously
shown, incorporated into a plug-like configuration at the end
of the cable. The processor module 116 is sized to be fitted
to the remote processor 50, which can for example, include
a power supply, which is interconnected to a display 54. The
processor module 116 and the remote processor 50 permit
the signals generated by the light detector and the tempera-
ture sensing element to be processed for display as well as
power all of the active components of the instrument 80.

Referring to FIG. 5, an instrument 140 of similar con-
struction is illustrated with regard to a third embodiment of
the invention. The instrument 140 includes a substantially
cylindrical probe section 144. According to this embodiment
and in lieu of placing a light emitter in the distal tip 148, an
LED or other suitable light emitter (not shown) contained in
a light box/processor 152. A bundle of optical light trans-
mitting fibers 158 (shown in phantom) are used to convey
the light from the light emitter 152 to the distal tip 148 for
transmission thereof at a light transmitting end. According to
this embodiment, light is transmitted axially through the
distal end 148 of the instrument 140, though the orientation
of the fibers can be suitably adjusted. Light is transmitted at
the body site and reflected therefrom, the reflected light
being received and carried by adjacent optical fibers to a
light detector, (not shown) which according to this embodi-
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ment is also disposed in the light box/processor. Alternately,
the light detector(s) can be located in the distal tip 148 and
the optical fibers can be located so as to transmit the light
from the light emitter through a window, not shown, in a
radial fashion from the distal tip of the instrument. The
signals received by the light detector can then be carried
along the optical fibers along a sheathed transmission cable
162 that is tethered to the instrument 140 and extending to
a processor plug module 164 at the end of the cable having
suitable processing circuitry which interfaces with and is
coupled to the light box/processor 152 and a display 166.

The herein described diagnostic instrument 140 further
includes a temperature sensing portion 160, which as in the
preceding, includes at least one temperature sensing element
and a resistive heater element, each of which are provided at
the distal tip 148 of the instrument and preferably at the
exterior thereof. Each of the components of the temperature
sensing portion 160 as well as the light emitter and detector
are powered by a power supply (not shown) such as
batteries, a wall transformer or other suitable source such as
contained in processor 152 in combination with the circuitry
provided in the processor plug-in module 164.

Each of the preceding instruments can be powered auto-
matically by plugging the plug-in module 164 into the
processor 152 or by means of a manual switch (not shown)
provided on the probe portion or handle of the instrument.

It should be readily apparent that other variations and
modifications of the herein described instrument are possible
other than the cylindrical probe portion previously
described. For example and referring to FIG. 6, an instru-
ment 180 in accordance with a fourth embodiment is defined
by a planar configuration in which a probe section 184
includes as a relatively thin substrate 188, similar in shape
to that of a tongue depressor, and onto which a pulse
oximeter portion 192 comprising a light emitter/transmitter
and light receiver/sensor pair can be mounted suitably in
combination with a temperature sensing portion 202 includ-
ing a temperature sensing element and heater element
respectively, each of the temperature sensing portion and
pulse oximeter portions being disposed at a distal end 196.
Conductive traces 200 at the opposite or proximal end 204
of the instrument permit connection to a power supply (not
shown) and processing circuitry (not shown).

Parts List for FIGS. 1-6

10 instrument

14 probe section

15 proximal end

17 pulse oximeter portion

18 distal tip

19 temperature sensing portion
22 light emitter

24 light detector

28 temperature sensing element
34 heating element

37 electrical conductors or leads
38 electrical conductors or leads
39 circuitry

40 circuitry

41 windows

46 disposable sheath

30 processor

54 display

80 instrument

84 probe portion

88 distal tip

92 temperature sensing portion
96 pulse oximetry portion
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108 handle

112 transmission lines

114 proximal end

116 processor module

140 instrument

144 probe portion

148 distal tip

152 light box/processor
158 optical fibers

160 temperature sensing portion
162 transmission cable
164 processor plug module
166 display

180 instrument

184 probe section

188 planar substrate

192 pulse oximeter portion
196 distal end

200 conductive traces

202 temperature sensing portion
204 proximal end

We claim:

1. A medical diagnostic instrument comprising:

a hollow elongate probe portion which is insertable into a

body site;

means for measuring the blood oxygen saturation of a

patient;

means for measuring the temperature of the patient, each

of said measuring means being arranged within said
elongate probe portion and capable of measuring simul-
taneously with the other of said measuring means, said
blood oxygen saturation measuring means including at
least one light transmitter and at least one light detector
and said temperature measuring means including at
least one temperature sensing element; and

a transparent sheath sized for covering said probe portion.

2. The instrument of claim 1, wherein said body site is the
axilla of a patient into which said elongate probe portion can
be inserted.

3. The instrument of claim 1, further including means for
measuring the pulse rate of a patient disposed within said
elongate probe portion of said instrument.

4. The instrument of claim 1, including display means for
displaying at least one of said measured parameters.

5. The instrument of claim 1, wherein said body site is the
sublingual pocket of a patient into which said elongate probe
portion of said instrument can be inserted.

6. The instrument of claim 1, wherein said body site is the
rectum into which said elongate probe portion of said
instrument can be inserted.

7. The instrument of claim 1, wherein said temperature
sensing clement is disposed at a distal end thereof and in
which said at least one light transmitter and at least one light
detector are arranged adjacent to said temperature sensing
element.

8. The instrument of claim 7, wherein said at least one
light transmitter and light detector includes at least one
optical fiber disposed in the distal end of said probe portion,
said at least one optical fiber being capable of at least one of
transmitting and receiving light relative to a said body site.

9. The instrument of claim 1, including at least one light
transmitter and at least one light sensor disposed in relation
to at least one optical fiber disposed in the distal end of said
hollow elongate probe portion, said at least one optical fiber
being capable of transmitting and receiving light relative to
said body site, said at least one light transmitter and said at
least one light sensor being disposed remotely from the
distal end of said probe portion.
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10. The instrument of claim 1, wherein said temperature
measuring means includes at least one thermistor and resis-
tance measuring means connected electrically to said at least
one thermistor, wherein said at least one thermistor is
disposed in a distal end of said probe portion.

11. The instrument of claim 1, wherein said temperature
measuring means includes at least one thermocouple.

12. The instrument of claim 1, wherein said probe portion
includes a substrate having said blood oxygen saturation
means and said temperature measuring means disposed
thereupon.

13. The instrument of claim 1, wherein said temperature
measuring means includes at least one heater element dis-
posed in relation to said at least one temperature sensing
element.

14. The instrument of claim 1, wherein said blood oxygen
saturation measuring means includes a pulse oximeter por-
tion including said at least one light transmitter for trans-
mitting light at said body site and said at least one light
detector for detecting light reflected from said body site, said
at least one light transmitter and said at least one light
detector being arranged such that heat generated from said
pulse oximeter portion is isolated from said temperature
measuring means.

15. An instrument as recited in claim 1, wherein said
transparent sheath provides a reflective path for said at least
one of said at least one light transmitter and at least one light
detector.

16. The instrument of claim 1, wherein said blood oxygen
saturation measuring means includes a pulse oximeter
portion, said pulse oximeter portion including said at least
one light transmitter for transmitting light at said body site
and said at least one light detector for detecting light
reflected from said body site, said at least one light trans-
mitter and said at least one light detector being arranged
such that heat generated from said pulse oximeter portion
can be used to heat the temperature sensing element to a
predetermined temperature.

17. The instrument of claim 1, wherein the at least one
light transmitter and at least one light detector of said blood
oxXygen saturation measuring means permits a user to detect
the time said instrument is initially inserted in relation to
said body site.

18. The instrument of claim 17, wherein said body site is
the sublingual pocket into which said elongate probe portion
can be inserted.

19. A medical diagnostic instrument comprising:

a hollow elongate probe portion which is insertable into a

body site;

means for measuring the blood oxygen saturation of a

patient;

means for measuring the temperature of the patient, each

of said measuring means being arranged within said
elongate probe portion and capable of measuring simul-
taneously with the other of said measuring means,
wherein said temperature measuring means includes at
least one temperature sensing element and at least one
heater element disposed in relation to said at least one
temperature sensing element.

20. The instrument of claim 19, wherein said body site is
the axilla of a patient into which said hollow elongate probe
portion can be inserted.

21. The instrument of claim 19, further including means
for measuring the pulse rate of a patient disposed within said
hollow elongate probe portion of said instrument.

22. The instrument of claim 21, wherein said blood
oxygen saturation measuring means permits a user to detect
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the time said elongate probe portion is initially inserted in
relation to said body site.

23. The instrument of claim 22, wherein said body site is
the sublingual pocket into which the elongate probe portion
of said instrument can be inserted.

24. The instrument of claim 19, wherein said blood
oxygen saturation measuring means includes at least one
light transmitter and at least one light detector.

25. The instrument of claim 24, wherein said temperature
sensing element is disposed at a distal end thereof and in
which said at least one light transmitter and at least one light
detector are arranged adjacent to said temperature sensing
element.

26. The instrument of claim 25, wherein said at least one
light transmitter and said at least one light detector includes
at least one optical fiber disposed in the distal end of said
probe portion, said at least one optical fiber being capable of
at least one of transmitting and receiving light relative to a
said body site.

27. The instrument of claim 26, including at least one light
transmitter and one light sensor disposed in relation to said
at least one optical fiber remotely from the distal end of said
probe portion.

28. An instrument as recited in claim 24, including a
transparent sheath sized for covering said elongate probe
portion.

29. An instrument as recited in claim 28, wherein said
transparent sheath provides a reflective path for said at least
one of said at least one light emitter and at least one light
detector.

30. An instrument as recited in claim 28, wherein said
transparent sheath is disposable.

31. The instrument of claim 19, including display means
for displaying at least one of said measured parameters.

32. The instrument of claim 19, wherein said body site is
the sublingual pocket of a patient into which said elongate
probe portion of said instrument can be inserted.

33. The instrument claim 19, wherein said body site is the
rectum into which said elongate probe portion of said
instrument can be inserted.

34. The instrument of claim 19, wherein said temperature
measuring means includes at least one thermistor and resis-
tance measuring means connected electrically to said at least
one thermistor, wherein said at least one thermistor is
disposed in a distal end of said elongate probe portion.

35. The instrument of claim 19, wherein said temperature
measuring means includes at least one thermocouple.

36. The instrument of claim 19, wherein said probe
portion includes a substrate having said blood oxygen satu-
ration means and said temperature measuring means dis-
posed thereupon.

37. The instrument of claim 19, wherein said blood
oxygen saturation volume measuring means includes a pulse
oximeter portion including at least one light emitter for
transmitting light at a said body site and at least one light
detector for detecting light reflected from said body site, said
at least one light emitter and said at least one light detector
being arranged such that heat generated from said pulse
oximeter portion is isolated from said temperature measur-
ing means.

38. The instrument of claim 19, wherein said blood
oxygen saturation measuring means includes a pulse oxime-
ter portion, said pulse oximeter portion including at least one
light transmitter for transmitting light at said body site and
at least one light detector for detecting light reflected from
said body site, said at least one light transmitter and said at
least one light detector being arranged such that heat gen-
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erated from said pulse oximeter portion can be used to heat
the temperature sensing element to a predetermined tem-
perature.

39. A medical diagnostic instrument comprising:

a hollow elongate probe portion which is insertable into a

body site;

means for measuring the blood oxygen saturation of a

patient; and

means for measuring the temperature of the patient, each

of said measuring means being arranged within said
elongate probe portion and capable of measuring simul-
taneously with the other of said measuring means and
used within a defined body site of a patient, wherein
said blood oxygen saturation measuring means
includes a pulse oximeter portion, said pulse oximeter
portion including at least one light transmitter for
transmitting light at said body site and at least one light
detector for detecting light reflected from said body
site, said at least one light transmitter and said at least
one light detector being arranged such that heat gen-
erated from said pulse oximeter portion can be used to
heat the temperature measuring means to a predeter-
mined temperature.

40. The instrument of claim 39, wherein said body site is
the axilla of a patient into which said hollow elongate probe
portion can be inserted.

41. The instrument of claim 39, further including means
for measuring the pulse rate of a patient disposed within said
elongate probe portion of said instrument.

42. The instrument of claim 39, including display means
for displaying at least one of said measured parameters.

43. The instrument of claim 39, wherein said body site is
the sublingual pocket of a patient into which said elongate
probe portion of said instrument can be inserted.

44. The instrument of claim 39, wherein said body site is
the rectum into which said elongate probe portion of said
instrument can be inserted.

45. The instrument of claim 39, wherein said temperature
measuring means includes at least one temperature sensing
element disposed at a distal end of said instrument and in
which said at least one light transmitter and said at least one
light detector are arranged adjacent to said at least one
temperature sensing element.

46. The instrument of claim 45, wherein said at least one
light transmitter and light receiver includes at least one
optical fiber disposed in the distal end of said elongate probe
portion, said at least one optical fiber being capable of at
least one of transmitting and receiving light relative to said
body site.

47. The instrument of claim 39, wherein said temperature
measuring means includes at least one thermistor and resis-
tance measuring means connected electrically to said at least
one thermistor, wherein said at least one thermistor is
disposed in a distal end of said probe portion.

48. The instrument of claim 39, wherein said temperature
measuring means includes at least one thermocouple.

49. The instrument of claim 39, said probe portion
includes a substrate having said blood oxygen saturation
means and said temperature measuring means disposed
thereupon.

50. An instrument as recited in claim 39, including a
transparent sheath sized for covering said probe portion.

51. An instrument as recited in claim 50, wherein said
transparent sheath provides a reflective path for said at least
one of said at least one light transmitter and at least one light
detector.

52. The instrument of claim 39, wherein the at least one
light detector and at least one light transmitter of said blood
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oxygen saturation measuring means permits a user to detect
the time said instrument is initially inserted in relation to
said body site.
53. The instrument of claim 52, wherein said body site is
the sublingual pocket.
54. A medical diagnostic instrument comprising:
a hollow elongate probe portion which is insertable into a
body site;
means for measuring the blood oxygen saturation of a
patient; and
means for measuring the temperature of the patient, each
of said measuring means being arranged within said
elongate probe portion and capable of measuring simul-

10

12

taneously with the other of said measuring means and
used within a defined body site of a patient, wherein
said blood oxygen saturation measuring means
includes a pulse oximeter portion including said at least
one light transmitter for transmitting light at said body
site and said at least one light detector for detecting
light reflected from said body site, said at least one light
transmitter and said at least one light detector being
arranged such that heat generated from said pulse
oximeter portion is isolated from said temperature
measuring means.
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