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ABSTRACT

Basic Theory of Pulse Oximetry
Takuo Aoyagi', Masayoshi Fuse!,
Katsuyuki Miyasaka?[

Development of multi-wavelength systems in
pulse oximetry is essential for significantly im-
proving its performance. The use of such sys-
tems will enable pulse oximetry to contribute
even more for medical practice. This paper
will lay out a physical theory of pulse oximetry
that will serve as a foundation for future ad-
vancement in the field. First, we examined the
optical field in a scatterer and concluded that
a completely scattered light field is essential.
Schuster’s scattering theory was adopted as the
basis of the theory of pulse oximetry. 0 Sec-
ond, a theoretical formula for pulse oximetry
was proposed which assembles the optical at-
tenuations of arterial blood, tissue, and venous
blood. Third, the theoretical formula was suc-
cessfully tested with volunteer data and clinical
data.

Keywords: oximetry. pulse oximetry. pulse
oximeter. scattering. optical density.
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measurement in one animal during hepatic
artery and portal vein occlusion.

(Liver Transpl Surg. 5:219.1999)
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0 7 Box plots of the time measured versus
the liver tissue oxygenation index ( TOI).
The TOI is plotted at various tiem points from
the start of ischemia (t0). The t OI is sig-
nificantly reduced only after 90 minutes of is-
chemia, which is the time at which reperfusion

starts (t90). (World J Surg 31:2369, 2007)
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ABSTRACT

An application of a wireless monitoring
system for the analysis of vital signs of
anesthesiologist in operations
Takeki Yoshikawa!), Masao Soutani?),
Shinji Kobayashi®), Eizen Kimura®
and Ken Ishihara®)

Wireless monitoring systems are miniatur-
ized, and the use is examined by the moni-
tor of the patient in the region etc. in re-
cent years. However, such a monitor is main
use to the patient, and use to medical person-
nel is not so performed. Then, how the vital
sign changed by installing it in the anesthesiol-
ogist when operating while anesthetizing it this

39

time was analyzed. "RF-ECG” that we used in
this time can measure the electrocardiogram in
small and lightness. Moreover, three axis ac-
celeration sensor and the surface thermometer
are installed, and it becomes possible to mea-
sure the appearance of the movement in real
time completely while non-restrained. How the
vital sign changed at the time of anesthetizing
was analyzed. The change in anesthesiologist’s
vital sign was able to be recorded without hin-
dering the anesthetizing business in using this
monitor. It is thought that it is a very useful
device which phase in the anesthetizing busi-
ness becomes a stress load for the anesthesiolo-
gist is analyzed. There is a possibility that the
causal relation can be clarified by increasing the
number of data, and using the image analysis
together though it seems that there is factor in
which it influences anesthesiologist’s vital sign
a lot, too. Moreover, it is thought that index
of the stress that has generality more by doing
a similar measurement also to the other doctor
and nurses can be made. They might be useful
to public health.

Key words:
vital signs, wireless monitoring system, stress
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ABSTRACT

The questionnaire survey on the Internet.

Yasuhiro Morimoto

We have performed five questionnaire survey
about anesthesia on the Internet. The notifi-
cation of the surgery was on the mailing list
of anesthesiologists. The question and answer
were performed on the Internet questionnaire
form. The results of survey was got by dawn-
loaed Excel file. With using Internet ques-
tionnaire form, we got many results easily and
rapidly. To evaluate current status of medicine,
the questionnaire survey on the Internet is use-
ful.
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ABSTRACT

Connection of the operation-related system
and the hospital information system via a
Web server

Takekazu Terai, Yasushi Matsuura

We connected an operation-related system to
a hospital information system (HIS) via a Web
server. Using a Web browser on the HIS ter-
minals or a mobile computer terminal through
the wireless Local Area Network in the ward en-
abled connection to the operation-related sys-
tem. This shortened the time required for the
preoperative medical examination of a patient
at the bedside of the ward. It was also possible
to input the data on the postoperative medical
examination into the operation-related system
at the bedside of the ward, and to effectively
use the information as a database. Further-
more, the ward staff could check the progress of
the operation and the anesthesia record of the
patient on the HIS terminal of the ward. Since
the HIS of our hospital is an order-entry system
and not an electronic chart, it is necessary to
print a medical examination record form and
file it in the medical record. This task requires
considerable effort. In the future, we expect to
overcome this limitation by introducing a mo-
bile computer terminal such as a tablet PC,
which allows easy input, and by replacing this
order-entry system with an electronic chart.

Key words:

hospital information system, operation-
related system, Web server, mobile com-
puter terminal

Department of Anesthesiology, Osaka Ro-
sai Hospital 1179-3, Nagasone-cho, Kita-ku,
Sakai-shi, Osaka 591-8025
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ABSTRACT

Sp,, Decline during Breath-holding at High
Altitude:Experimental Results and Their
Numerical Calculation
Kunio Suwa, Hitosh Ishida, Keiichi Tachihara

Breath-holding tests were performed at an
altitude of 2620 m at Senjojiki, Komagatake
Mountain located in Kiso Mountain Range.
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The control values of Sp,, were 890 92%
(mean: 90.7%), both the range and SD were
small and corresponded well to the value (92
%) estimated from the barometric pressure of
730 hPa. The Sp,, values after 30 seconds
of breath-holding, however, varied quite widely
between 660 88% (mean: 73.8%). The sub-
ject felt that the respiration was unstable and
may be Cheyne-Stoking during these measure-
ments. Changes of blood gases during this
breath-holding period were estimated on the
assumption that the mixed venous blood re-
mained constant during this 30 seconds pe-
riod. The calculation revealed that the Sp,,
and oxygen uptake after 30 seconds of breath-
holding should be around 74% and 1.77 ml/sec
(40% of the control of 4.22 ml/sec). We con-
clude that breath-holding at 2600 m results in
severe hypoxemia, even though the resting level
of hypoxemia appears to be mild.

Keywords:

pulse-oxymetry, altitude of 2610 m, respiratory
arrest, Senjojiki, severe hypoxemia
gooogo

DboobooSe, 00000000
Department of Medical Engineering, Section of
Life-care, Teikyo Junior College

6-34-18 Honmachi, Shibuya-ku, Tokyo, 151-
0071, JAPAN
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ABSTRACT

Numerical Fluid Dynamics of The
Cardiovascular System

Hirotoshi 0 Yokoyama

The cardiovascular system is a very special
environment. It isn’t suitable for the method
of numerical fluid dynamics in the engineering
to apply the cardiovascular system. When the
cardiovascular system was calculated in the nu-
merical fluid dynamics, a Lagrangian approach
which paid attention to the fluid particles were
employed. The fluid particles are minimum
units which become a calculation object. A
movement equation was put up to all of the
fluid particles and calculated. The fluid parti-
cles are moved by the pressure gradient. And
the fluid particles were made the setup that
it was moved by the viscous frictional power
caused by the movement of the aortic wall. The
pressure pulse wave fired from the heart decides
the pressure gradient of the aorta and the vis-
cous frictional power by the movement of the
aortic wall. Therefore, the fluid particles are
moved by the pressure pulse wave.

The hypothesis that a pressure pulse wave
was fired spirally at the counterclockwise di-
rection from the heart toward the aorta was
adopted. 0 This hypothesis was found by the

supposition that a blood flow in the aorta is a
laminar flow from the viewpoint of mathemat-
ical physics.

The aorta wall adopted the mathematical
model that it consisted of the non-linear springs
which has non-linear relations in the stretch
and the power. The non-linear wave is rec-
ognized with the non-linear lattice composed
of the non-linear springs. A non-linear wave
transmits without changing a form. The pres-
sure wave form of the aortic root was input as
the digital data, and the setup that this pres-
sure wave form was fired from the heart was
taken.

The movement of the aortic wall was com-
puted in the first, and the movement of the fluid
particles was computed in the second. The fluid
particles were computed so that the new space
made by the movement of the aortic wall might
be filled closely. The density of the fluid in the
cardiovascular system is fixed by this calcula-
tion. The calculation program was made with
Visual C+-+2005.

The fluid particles in the neighborhood of the
aortic wall were moved along the wall to the
spiral-shaped as a result of the calculation. The
fluid particles in the neighborhood of the cen-
tral axis of the aorta were almost moved to the
straight line-shaped. It can think that a blood
flow in the aorta is a spiral laminar flow.

Key words:

Numerical fluid dynamics, Numerical
simulation, The cardiovascular system , a
Lagrangian approach, Spiral laminar flow

Kanazawa Medical Center, Division of anesthe-
sia, 1-1, Shimoishibiki, Kanazawa , Ishikawa,
920-8650, Japan
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ABSTRACT

Which sigmoid function should we use
for pharmacodynamic analysis
of anesthetics

'Hagihira S, 2Takashina M, 'Uchida O,
3Mori T.

Sigmoid functions are often used for some
pharmacodynamic analysis; between the drug
concentration and index of its effect, between
the drug concentration and the probability of
emergence of its effect, between the probability
of emergence of drug effect and index of its ef-
fect, etc. Several sigmoid functions are known.
Some reserachers used Hill’s function, which
was primarily developed for analysis of enzy-
matic reactions. Other reserachers used logis-
tic function. Thus there seemed no established
method for this type of analysis. We should
choose the suitable function by considering its
theoretical background.

Considering that the drung concentration at
emergence of the drung effect would be ruled
by normal distribution function, the relation
between the drug concentration and the prob-
ability of emergence of drug effect should be
ruled by cumulative normal distribution func-
tion. However, cumulative normal distribution
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function is hard to handle for mathematical
analysis. It is known that logistic function gives
an good approximation of cumulative normal
distribution function. In this point of view, lo-
gistic function would be adequate for this type
of analysis. For analysis of other relations, it
would be difficult to determine which function
should be used. Because mechanism of anes-
thesia is quite complicated. In some kinds of

61

relations for pharmacodynamic analysis, logis-
tic function would be suitable, but in others we
could not determine the most retaional func-
tion.

1. Department of Anesthesiology, Osaka Uni-
versity Graduate School of Medicine

2. Surgical Center, Osaka University Hospital

3. Department of Anesthesiology, Osaka Prefec-
tural Osaka General Medical Center
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ABSTRACT

The efficacy of management software
(CADD Sentry + Press) for computer
driven PCA pump
Yoshinori Iwase and Hirosato Kikuchi

We discussed the efficacy of management
software for computer driven PCA pump
(CADD Deltec: Smith Medical, USA). This
Windows? software system consists the
data acquisition and pump setting and con-
trol software (CADD Sentry: Smith Medical,
USA), and data management including pa-
tient database and data plotting (CADD Press:
Smith Medical Japan, Japan). CADD Press is
automatically activated by Press Watcher res-
ident program when CADD Sentry acquired
new data from CADD Deltec pump. Currently,
we employ fentanyl iv PCA following condition.
(20 p g/dose, lockout time:5 minutes) Under
this environment, multi-modal aspect of post
operative pain and its management were illus-
trated and fed back to patient. At this issue, we
appreciated the efficacy of this system and ex-
pect further progress and development in med-
ical and clinical engineering works.

Department of Anesthesiology, Saitama Medi-
cal University, Moroyama, Saitama 350-0495,
Japan
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ABSTRACT

Anesthetic management for hepatectomy in a
patient with aortitis syndrome.
Mayumi Soga,Mayumi Yuasa,Takashi
Chihara,Tomoyoshi Seto,Shuichi Nosaka

The hepatectomy was scheduled to the pa-
tient who had the aortitis syndrome that was a
peculiar blood vessel inflammation. The oper-
ation was performed by the general anesthesia
with epidural anesthesia. The patient was blind
and it was predicable that the vasculitis was
widely spreading. Therefore, when the anes-
thetic induction was done, for maintaining the
normal brain blood stream, the tracheal intu-
bation induction was done carefully for the neck
extension. The cerebral oximeter was used as
an index of brain blood streamgenerally, it is
considering that in terms of the hepatectomy,
maintaining the low of central venous blood can
decrease the loss of blood. However, it was
thought that it was a priority to make infusion
loads in order to keep the sufficient amount of
circulating blood for the patient of the aortitis
syndrome. For this case, the safety region of
the blood pressure variation was narrow so that
we tried to do enough infusion loads and pay
attention to vital change, and keep the change
of patient ’ s circulatory dynamics to the mini-
mum as much as possible.

Key Words:

aortitis syndrome,hepatectomy, perioperative
management

Department of Anesthesiology at shiga uni-
vercity of medical science ZIP : 520-2192 / Seta
Tsukinowa-cho, Otsu City,Shiga,JAPAN
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ABSTRACT

Let us make our PC more intelligent;
use of file-link technique
Kunio Suwa, M.D.

This review attempts to advocate the us-
age and value of file-link technique on ordinary
PC’s. While file-linkage is extensively used
in Internet environment, it is used much less
widely for stand-alone PC’s. This author be-
lieves that this technique greatly enhances the
utility of PC, therefore urging the average users
to master and adopt this technique.

Department of Medical Engineering, Teikyo Ju-
nior College.
e-mail: kunio.suwa@nifty.com
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