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ABSTRACT

Compensation for Distortions of Arterial
Pressure Waveform by Digital Processing

It is well known that the arterial pressure
waveform of the radial artery measured dur-
ing cannulation is distorted by resonance. In
particular, it seems problematic that the max-
imum blood pressure is displayed as higher
than the actual value. In the past, this prob-
lem was rectified by incorporating a waveform-
buffering device (for example, BD ' s ROSE) in
the measurement circuit. This time, we report
that the original waveform could be restored
by digitally processing the actually measured
waveform using a personal computer. First,
by opening/closing a T-shape stopcock, the
step response of the actually employed arte-
rial pressure-measuring circuit was calculated.
Then, the frequency of the step response was
analyzed, so that the input could be calculated
from the output. Finally, the original wave-
form was calculated from the actually mea-
sured waveform, and compared with the effect
of ROSE. For ROSE, although the excessively
sharp peaks of the actually measured waveform
were improved, a time delay was caused in the
waveform. On the other hand, for digital pro-
cessing, both the waveform and time delay were
compensated for, so that a waveform closer to
the original one could be obtained. To apply
this to clinical practice, online processing must
be devised, and a frequency band in which com-
pensation can be applied must be determined.
Since the restored waveform is not a waveform
like that modified by ROSE based on remov-
ing the high-frequency component, but involves
various measured frequency values being re-
stored one by one, it can be used to analyze
waveforms in detail, such as measuring cardiac
functions based on the arterial pressure wave-
form.

Key wordsO
Effect of ROSE, Compensation by digital pro-
cessing
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ABSTRACT

Perioperative Vascular Tone Monitoring:
Effects of Mean Arterial Pressure

Noboru Saeki', Ryuji Nakamura?,
Masashi Kawamoto?, Abdogeni Kutulk?,
Kenji Shiba3, Toshio Tsuji®, Teiji Ukawa*

Nociceptive stimuli induce vascular constric-
tion via sympathetic nerves, thus it may be
possible to estimate such stimuli by vascular
tone monitoring. Herein, we report a vascular
impedance [stiffness (K), viscosity (B), and in-
ertia (M)] monitoring system that was shown
to be useful in the perioperative period. How-
ever, since vascular tone can be elevated pas-
sively by elevation of intravascular pressure, it
should also be considered in order to estimate
sympathetic nerve mediated vascular constric-
tion based on the change in vascular tonus.

We studied 40 patients scheduled for en-
doscopic thoracic sympathetic nerve block-
ade. Electrocardiogram, radialarterial pres-
sure, and plethysmograph (BSS-9800, NTHON
KHODEN) waveforms were computed to calcu-
late vascular impedance (K, B, and M) (Lab-
VIEW?7, National Instruments). Those values
were then plotted against mean arterial pres-
sure (MAP), and compared before and after
anesthesia induction, after skin incision, af-
ter sympathetic blockade, and after emergence
from anesthesia. K, B, and M were decreased
after anesthesia induction, increased after skin
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incision, decreased after sympathetic blockade,
and increased after emergence from anesthe-
sia. There were no associations found between
vascular impedance parameters and MAP be-
fore anesthesia and during surgery. In contrast,
those parameters were distributed in an MBP
dependent manner after sympathetic blockade.

We considered that sympathetic nerves may
variously shift the pressure tonus curve during
surgery. Based on our results, vascular tone
monitoring with consideration of MAP may be
useful to estimate vascular impedance consist-

gboboooooooboboooooobooooooboo

ing of both active and passive factors, such as
vascular constriction and filling pressure.

1 Division of operation management, Hi-
roshima University Hospital

2 Department of Anesthesiology, Hiroshima
University Graduate School of Medicine

3 Department of Biological Systems, Engineer-
ing Laboratory, Hiroshima University Gradu-
ate School of Engineering

4 Nihon Kohden Corporation Monitoring Tech-
nology Center
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ABSTRACT

The possibility of 3D viewer, to preoperative
evaluation of nasal intubation

67

Hiroshi HOSHIJIMA, Yoshinori IWASE,
Hirosato KIKUCHI

Objects:

Nasal tracheal intubations is common in
anesthesia for the head and neck surgery. How-
ever, the preoperative assessment for the nasal
intubation is not well established. Especially,
it is difficult to evaluate the anatomy of entire
nasal airway with bone and mucosa which may
be cause rhinorrhagia. We examined the pos-
sibility to the preoperative assessment of the
nasal intubations, used 3D viewer, in this in-
vestigation.

Methods:

The head and neck CT of authors were taken
as volunteer studies. The DICOM image was
downloaded to DVD-R. Then roaded into 3D
viewer Intage Realia (KGT and Tokyo) and 3D
image was constructed again. Each image of
three dimensions (sagittal plane, frontal plane,
and horizontal plane) and the restructuring im-
age (volume rendering (VR) mode and virtual
endoscope (VE) mode) were examined by the
following findings. 1. The airway patency from
nostril to laryngeal orifice and the appropriate
route for ETT passage. 2. The difficulty of VE
passage through nasopharynx, epiglottis, glot-
tic aperture and trachea.

Result:

The examination of 1 and 2 was able to be
achieved by 3D viewer. Especially, the fiber in-
tubations was able to be simulated with high
fidelity in the virtual endoscope mode. How-
ever, stop breathing CT exposure lost glottic
patency.

Conclusion:

The anatomy of head and neck is different
depending on the patient. Intage Realia (3D
viewer) was got to clear and satisfactory image
to analysis airway structure. In this study, we
found that keep breathing during CT exposure
was important for virtual endscopy.

Department of Anesthesiology, Saitama Medi-
cal University, Moroyama, Saitama
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0 3-c 0“ The virtual paramedian approach view”

ABSTRACT Nowadays, CT and MRI images are able
to download into DICOM files on CD-ROM
and DVD. These files are easily observed
through DICOM viewer on the conventional
PCs, including 3-dimensional (3-D) reconstruc-

Expectation of Medical 3-D Viewer in
Anesthesia Practice

Yoshinori Iwase, M.D.,Ph.D., tion. We discuss the possibility and expec-
Hrioshi Hoshijima, DDS, Ph.D., tation of 3-D viewer in anesthesia practice.
Risa Takeuchi, DDS, Ph.D. [Methods] Authors were taken thin slice (1.5-

and Hirosato Kikuchi, M.D., Ph.D.
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3mm) CT. DICOM images were downloaded
into CD-ROM or DVD. DICOM files were pro-
cessed by medical 3-D viewer (Intage Realia:
KGT Inc., Tokyo, Japan) on conventional PC
(Panasonic laptop or Core Duo Windows XP).
The visibility to spinal canal from back sur-
face was accessed in study of both supine and
lateral anterior flexing position in the VR (vol-
ume rendering) mode with bone-level opacity.
[Results] In case of author(I), it was obvious
that most lumbar intervertebral space good for
epidural / spinal puncture, however, L4-5 was
unable with median approach (fig.1a). This

73

was improved by lateral anterior flexing posi-
tion (fig.1b). The suspecting spina bifida was
neglected by 3-D reconstruction (fig.2a, b, c).
In the thoracic epidural puncture,“ virtual”
paramedian approach improved direct view to
spinal canal (fig.3a-c). [Discussion] Our pre-
liminary CT study showed the expectation of
3-D DICOM viewer in anesthesia practice. The
practical study may provide valuable preanes-
thetic information for precise procedure.

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



74 O000oooo0oooooooooooooo ceUOOOOOOOOOOODOOOOOOO

goboobooboobuobobooboood
cepULUOU0ODOOOO0ODDOOODOOOO

goon

gooo

200vr0000OO00OO0OO0OO0O0bOOO0bOOn

oboboobobobobobobobobo
ubobooooboobooboobobobobo
ooooboooooooooooooboooog
gbobobobobobobobobobo
obobooboobooboobobobobobo
oboooboooOoooobOobooooooon
0000000 PIC12F675 0000 CPU O 2
gboboobooboobooooboooooooon
gboboboboboboboboooooon
uboboobobobobobobooooon
oooooobooogoooo

goo

ubobooboboboboboboobogon
obobooooboobobooobobooobo
ooooooobooog
1) 0ooooooooooooooo

0100000o00o0ooocooooooon
obobOooooooboooooboooooo
gboboobooboobooooboooooooon
boooooboobobobobobobo
obobooboobooboooooooooooo
gboboboboboobobobobobo
oboboobobooboobobobobobo
oboboobobooboobobobobobo
obobooboobOooooooooooooon
gbooobooooboooon

ooooooooooooOoooooooooo

gi10000000000000
gbooooooooooooobooboooboDo
goooooooooobobobOoooooooo
goooooo

2)J000000ooood
UbooobobooobDd 10msecDOOQO0OO
gboobooooooboooooooobooooo
0000 A/DOO0OOOO0OOCOOOOOOOO
oboooooooooooooooobooooon
obooooooooooooooooooon
gboooboboooooboboooboooboo



gobooooooooocoon 2009

no breathing
Alarm

O2cpPUOOOOOOOOO

PIC12F683 PIC12F683

LM324 aps

GP5
@D— ANoO GP2
GP4 GP4

GP2 m I‘ Sound

Voice

Voice
Module

03cCcpUlOdO0OOOODOOO

oboooooooboobooboooooonoo
ooboooooooooooooboo2b000
bobooobooboobobobobobo
0ooooo (O 2)0
3)cpunuoon

000000000 PIC12G683 0 2000
OO cpUDOODOOO 30DO0OOODOOO
oobooobooobooobooboooboooDo
gooooOoOoopOoOoOoo cpulOoOooo
gobooooooooboooboobooooo
0000000 Ge2000000O0GP400O
oooooGgpsO0000D0OCODOOCPU200O
gboooooboobooboobooboooooon
dooooooooooooooboobon
oboboobooboobooooboooooooon
LSIoooooooogooooooooooo
0000000000 K32 Light Activate Digi
Recorder W/case 000 00O

—T75-

osO0000000000O0000O0

goooo

04000000000000000DOOO
Os5000cCpPUDOOOOOOOODOOOOO
bobobobooooooooboooon
gbobooboobobobobobobobo
oobooobDe000OO00OO0DOODOODODO
000000000000 TC4538(0 0000
0000000o0oU0o0oo0oo)bUoooooo
gboooboooooooooooobooooon
bobooboobooooobooboobooo
boooooobobobooboobooobooao
gbooboobooboobooboboobooboboooo
gbobooooboooobooboobobobo
oboboooboooOoooooobooboobobo
oboooooOoooooooooocoooon
goooboboooooboboooboooboo



76 O000oooo0oooooooooooooo ceUOOOOOOOOOOODOOOOOOO

JP7-453-020

100

Max High Pressure

1 L A\—s2 VoD

7 2SC2705

cD
B T0453_8 ; 50 k BZ1

o H—AN—|ss 1
Apnea 2 51K 100

UTC1618 ﬁ’
50 k
14
GND s L
,J; ,J; 0.01

A

Min Low Pressure

ebduboboOobooOoouobooouoboOoobOoOono

goboooooboooooobooboobon
obooobOooooooboooooon
goocpUbOOOOOOOoOODOOOOD
ooobooooboboooboobobooooo
O000000ooOoOoocpUODOO A/DOO
obobOobobOobobobobobobo
oboobooboo40000000000000
obobooboobooboooooooooooo
boboobobooboboboboboobo
gboooooobooboobobobobobo
gboboobobooboooooooooooo
ooooooboooboooooooooooo
000 MPLABOOOOOOOOOOOOOO
oboboooobOooboobobobobobo
OOo00oOogPICkit20000000000O
OoooooooooRrROMOODOOOOOO
cooooooorOMOOOOOODDODDO
OROMOODODOODO 1980000 Z80 CcpPU O

ooboobooboobooobooobooooo

gooooilicepuoooooooooood
ooooooooooooooooboobocrpuO
oopoo0ooOooooogoo ceuonboOoO
gbooobooboobooooooooooo
obooooooooooooooocoooon
000000000000 PICI2F683 0 80O
ODlpO0D00OO00O0OOOOoOooOoOooOg
cpubOOO0OOO0OOOOOOOOODOOOOO
oboooboobooooooooooooon
gooobobooooobobooboobooboo

ooobooboboobooobobooboo
gooooooooooooooooooon
obobooboobOobOoboobooooooon
gbooboobooboooooooooooooo
booobooboobobooooooooon
ooooboooobobooood

2SC2705



oooooooooooodo 2009

T

O00000000000000o0oooon
D000 o00ooo0o*000oo0 ooooo+fooooont

godad

TCI (Target-Controlled Infusion) 000 0O O
gboboobooboobooooboooooooon
OoooooooOoooooooooooTel
bobobobooboboboboboonbo
oo ooboooboo
oo oooboooboo
000000000 (PK)00O0OO0OOOOO
obobooboOoooooooooooooon
gboboobooboooooobooboooooon
goo

gobooogg

ubooooboboboooooboobgan
gopoobooboobooboobooboo
gbobooboopoboobbobooboobood
goboboooobobooobobooboboan
OO0 randomwalk OO OOOO0O0O0ODOOO
00000O00O00O00O0oUOo (bo)oooo
OO0 Gaussian OO OOOOOOOOOOOOO
00 GaussianOOOOOOOOO0O0OOOxOO
gobooboboooboboobooobooo
gboooboogog

1 o

f@) = e T ()
go00o0oo0t000boo0o0oo xooooo
goooooooooooooooooao

gooooooboooooooooooonn
O0o00o0oo0ooooooooooooon

ooooooooooooOooooooooooobood
0000000 000
DoooooooooO0ooog
S0pDoUDO0DOO0ODOODOOODOOD

booooooooooooooobooooon
000000 (1) 0ooooooooooooo
0000000000000 (2)000ooo

Co 6,52;&2%)2 @)
\/ﬂat
0000 ()Ooooooooooooooo
000000O00oo0ooOoUo(@)ooouooo
L, 0oO0O0Ooooooooooooooo
O00()ooot¢t=00000000000
0000000 DiracOOOODODO 3)000
OO000ooooooooooooooooon
Oo0o0oooooooooooooon

o) =

/ 0(z)dr = 1 (3)

— 00

(h)OboooooUoooooUooooooo
000 4)0000ooooo

1 )
6(x) = lim e 202 4
(@) = lim —— @
(Z)DD[IDDDDDD t0o00o0ogooo
oooooooot—o00000 C(t)—>0[|

0000t¢t=00C(t)y=0000000000

0000000000 fitting

gboboobbooboboobbooboo
OO00000DO0D0D0OD fitting0DOO0ODO
O00HeYL!OOOODODOOOOOOOOD



78

A. Propofol

oor CO = 4.891
05 apha=0.1492
o4l beta= 0.5633

L t1=23.73
0.3F
0.2
0.1

0 60

(se)

oobooooooooooobooooboboo

B.ICG
Lor CO = 2,540
- alpha=0.0392
L beta = 0.2682
} t1=18.26
05
Y ]
0 15 30 45

O1HeYLO 'OOODOODO fitting

oboo00 mgOOOOODOODOODODOO
(ICG)0 1bmg 0O OOOO0OOOOOOOOO
OO0000D0ODO fittingO OO DO O fitting O O
O000O00O00O0O00O00O00 LSR Verl.410O
000 220LSRO0O0ODOODOOO0000OO Mar-
quardt 000000000 1A0CDO0OC00O00
OO0 1BOO ICGOOOOOOODO fitting O
O0000000000000 fittingOOOO
oooooooooIlicGoo3ooooogoo
ooooooob 3s0bbooooooooog
OO00000D00O00DOOO00D0OOfittingO0O
cooooooooooogooooIcGoon
gboboobobobobobobobobo
gbobobobooboobobobobobo
00000000000 fittingODOOOOOO
obobobooooooooboooooooon
bobooobooboobobobobobo
1l000ooOoboooooboooooonoo
oooo2roooo0ooooooboooooon
000000 160 mg/kg/hr 000000000
OO0 fittingODOOO 2000000 20000
obobooboboboboboobooogon
000000000000 fittingOOOoOoooO

0000 fittingdO 600 000C0O0O0OODOOO
oood

g

0000000000000000000 fit-
ting0000000000000000000
000000000000000000000
000000000000000000000
ooo

0000000000 Cy,e,B,¢4, 00000
000000000000000000000
000000000000000000000
000000000000000000000
000000+ 00000000000000
000000000O0000000000000
000000000000000000000¢
000000000000000000000
0000000 C,000000oooooon
00000 «000000000000000
000000000000000000000
0000020000 20000000000
000000000000 # 0 C,00000
0000000000 0000000000



50 C0=111.3

- apha=0.0365
401~ ¢ beta=0.136

[ t1=34.86

30

20

10

S0 C0=87.82
w0l apha=0.0367
i beta= 0.108

30} t1=40.49

] ] ] ]
30 45 60 75 90
(sec)

020000000 160 mg/kg/hr (270000) 0000 fitting

oo

0000000000000 ooooo0o0o
000000000000 000000000
O00o00000000ooooooooooood
00000oooO00o00ooooo0ooo0ooo
03M000000000000000000
000000000000000 fittingOO 4
0000000000 o,6, 1, 00000000
oooooooooooooo cOooooo
00000000000O0oO0oO0oO0oooO
O000000000000000 AIC(Akaike’s
Information Criterion; 0000000)000
000000000000000o0c, 0000
00000000000 0000000000
O0o0oooooooooO0ooo 00000
O00000000oo0o0oooooooooo

000 TCclogooooooooooooo
00000 3000oooooouoooooon
O00oooooDoooooooooooooon
00000 Geptsd 40000000000 2
oooo0oooOooDOooooooooono 3
exponential model 0 00O O00OOOOOOOO
OO00oooooooooooooooooo
o000 3000000b00Db0bOoboooo

79

g0o0000oo0OoOOooOOoooooooooo
000000 exponential OO0 OO0O0OO0O0O
oO00o0O0obOo0OOoOooOoooboOobooooo
o000 20000000000000O000OO0
oboo0o0obooboooooooooooooo
00o0000oo0oooooooooooooon
o0o000o0o0oooOooOoooooooooon
O000000O0OOO0ooOO0oooooooooo
o0o000o0OOo0OoOOooOobooOooooooo
oooooo

goo

O000D0D GaussianOOOOOODDOO
ooooooooooooooooocooon
gbooooooooooooooobooooon
oooooooo

oooo
1. He YL, Ueyama H, Tashiro C, Mashimo T,

Yoshiya I. Pulmonary disposition of propo-
fol in surgical patients. Anesthesiology 2000,
93(4):986-91.

2. 00 0000 0000 000000 000
00 000000000000000000
00000000000000000000
000000 1999,pp22-5.



80

3.00 0000 0000000000000
00000000000 SALSOO0O0000
000000 pp55-93.

4. Gepts E, Camu F, Cockshott ID, Douglas
EJ. Dispsition of propofol administered as
constant rate intraveous infusions in hu-
mans. Anesth Analg. 66(12):1256-63.

ABSTRACT

Pharmacokinetic model for bolusly
injected drug

'Hagihira S, 2 Masui K, >Takashina M,
1Uchida O, *Mori T.

Target-Controlled Infusion (TCI) system
used the pharmacokinetic model based on 3
compartment model. However, this model ig-
nored the distribution phase. As a result, dur-
ing early phase of induction or when the tar-
geted concentration was greatly increased, the
estimated concentration of the drug became in-
accurate for a while. Here we tried to make a
pharmacokinetic model suitable for early phase
of bolus injection of drugs.

oobooooooooooobooooboboo

After administraton of drug into vein, drug
would spread in the blood. When we assumed
that the vessel was a line, the diffusion of
drug in the blood would be expressed by Gaus-
sian curve, which standard deviation was in-
creased with time. Taking the blood flow into
account, the observed blood concentration of
drug in artery would be simulated by the equa-
tion which we constructed. Here, we investi-
gated the adequacy of our model equation by
some measured data. Using our original soft-
ware for non-linear least square regression (LSR
V1.41), we could show good fitting of our model
to those data.

We considered that our model equation
would be an adequate model to describe the
blood concentration of drug after bolus injec-
tion.

L Department of Anesthesiology, Osaka Uni-
versity Graduate School of Medicine

2 Department of Anesthesiology, National
Defence Medical College

3 Surgical Center, Osaka University Hospital

4 Department of Anesthesiology, Osaka Pre-
fectural Osaka General Medical Center
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ABSTRACT

Drug dose calculators made with
a freeware” Cassava Editor”

Takashi Tsukiji and Aya Sueda

We use many kinds of drugs in anesthesia,
but busyness or fatigue put us at risk making
mistakes of drug dose. We made drug dose cal-
culators with a freeware“ Cassava Editor” .
They are very easy to use, and effective in drug

dosage incident restraints by miscalculation.

Department of Anesthesiology, Kobe Red Cross
Hospital Kobe, Hyogo 651-0073, Japan
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ABSTRACT

Work Assignment Assistant System Built
on Microsoft® Excel and VBA Programs

Masashi Hirata M.D., Ph.D. T.

In our facility, work assignment had
been hereditarily executed on Microsoft® Excel
spreadsheet software (hereafter Excel), still the
check of assignment states, such as overtime
duties and duties at related facilities, was en-
tirely performed manually on single worksheet.
Moreover, the scheduling task has become ter-
ribly complicated in recent years, because of in-
creased overall work, department members and
work style variety. Accordingly, every one of
these elements demanded more and more con-
sideration on assignment and risk of assignment

check mistake got aggravated. Therefore, we
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made some helper programs on Visual Basic
for Applications (an attachment of Excel, here-
after VBA) as the work assignment assistant
system.

The system consists of some Excel workbooks
with VBA programs. First of all, you have
to fill in the worksheets of the” form” work-
book with daily quota and assignment sample
of one week, and annual department plans in-
cluding holidays. Then, whenever you open
the® template” workbook and input the target
month, the system automatically generates the
basic schedule workbook of the month from the

form” . Although you have to manually edit
it if needed, the hectic task of checking assign-

Microsoft ExcelDVBA OO OOOOOOOOOOOOOOOO

ment states becomes much easier by making
use of instant color-classifying tabulation pro-
gram. After finishing scheduling of a month,
you can easily publish various forms of assign-
ment state for distribution to related depart-
ments and facilities. 0 In present labor state
of many Japanese universities of medicine, it
seems inevitable that doctors should get into
the assignment task in order to provide right
works for right doctors, although it is not a
proper” job. This system will enable them
to suppress the load and trouble from the task,
therefore improve the quality of scheduling.

Department of Anesthesiology, Kyoto Prefec-
tural University of Medicine
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ABSTRACT

”Monitor World ” is a magazine for the anes-
thesiologists in the electronic media. It was

Monitor World O O

published first in floppy disk mode in 1992,
switched to CD-ROM, then swithed further to
Web in 2003. It is supported both by JSTA and
JSA. For some reason, its publication stopped
after 2004 issue, and restarted in the fall of
2008. The content of the restarted version is
not much different from before, yet we added
a mode for the use of cell-phone and also we
placed a linkage from the abstracts in Japanese
to the original articles ( mainly PubMed).



gobooooooooocoon 2009

-93—

gobobbboooobbbtbooooobbd

goobobooooo*0oogn o
ooog*ooboggoboogr

ooon

uboooooboobooboboboobogn
obobooboOoooobOoooooooon
obobooobooooboobooobooobooo
gbooooobooboobobobobobo
gboboobooboobooooboooooooon
obooOoobooboooooboboooboonoo
gboboboboobobobooooooon
gooobooooon

oobz200804000000000000OO
obobooooboboobooooooobo
OHISOOOOOOOOONECOODDOOOOO
O00O0OMegaOakOOOOOOOOOOOO
0000000 PrimeGAIADDOOOOOOO
0000000 PrimeGAIAODODOOOOOO
uboboboooooboobooooobooooo
oboboobobOooobobobobobo
obobOoboboobobobobobobo
oobooooooobooobooboooboooDo
boboobooboooooooooooooon
ooooooooo

gooo

ubobooboboboboboboobogon
gobooooooobooobooobooooo
1. HISOOOOOOooooooooo2. 000
obobobobobooobooooobooooo
goo03. obooboobooboobooooo
gbooobo4. 00O00Oo0oobOOooooboo
obooooooboobooboogoos. oooag
OO0 HISOOOOOHISOOOOOOOOO

ooooooooo
*D00000000O000O0ooo0o

0100000000000 "HIS
goboooooog
Oo0o0ooooopoooHISOOOoooooood
oooooooooooooooboooobobon
O00000000PrimeGAIADODODOOODOOO

gobooooooooooobooooboboo

> £

2000000000000 0000D0O0000
oboooooooooooooobooooobobn
gbobooooobooboooooooboooooo
UbbOoObOO0oOobOOOODOOOOOOODOOO
xJooooooooooooooo

oob0O0de6. ODOODOOOOODOOOOOOOO
gooooobooog

boooooboboboobooooogn



94

goboooboooboboobboabobad
googoooood

gbobobooodgn

1. HISOOoOoOoooooo
O0oo0oooOoooboboOoboHIsooo
oooooooooooooboobobooooo
uoooooooooooobooboobooooo
PrimeGAIADDOOOOOOOCOOOOODOO
oboboobobOobobobobooooon
gbobobobobobobobooooo
bobooobooboobooboboboobo
obobooboobOooooooooooooon
oboboobobooboobobobobobo
oboboobobobOobobobobobo
gbobooboboooooooooooooon
obooooooboboboooobocooon
obobooooboboooooooobo
oooobooooooooobboobooobooo
oboooboooboooogn
2. 0000000
uboboobobobobobobooobogn
oboboooobOooboobobobobobo
gbobobobobobobobobobo
ooooooooooooooooooooD ID
gbobooboboobobobobobobo
obobooboboobobobobobobo
oboboobobobobobobobobo
gbobooboboooooooooooooon
oooobooooooooocooobooooooo
oboboobobooboboboboboDbo
ooooooooooo Ibooboogoog
bobooboboobobobobobobo
obOoobOoo Iboboooboooboooa
oboooooooooooooooooooo
boboooboobooboboboboobo
gooood
3. 0Ooooooooooon
ubooobooooboboooooobooon

gobooooooooooobooooboooo

o3b000oooooooono
gboboooooobooooooobooooooboo
ooobomoboooomobooooooboooono
goboooooooobooooooobooooooboo
gboboooooooboooooooooooood
ooO0O BISOOOOOOOOO

=
P

40000000000
goboooooooboooobooobooooooboo
gbobooooooboboooooobooooooo
gobooooooooooo

@

gs0O000000000000000
gboboooooobooooooobooooooboo
ooOBISOOO0OOOOOOOODOOOOOODOO
gooooOoOooociooboooooogcenon
oooooooo0ooo0oooooooociooo
oooOoooCeOOOoOoooOonO



gobooooooooocoon 2009

R B 5T 8%

L EE ] n:u“ =k ] A AH=
K8 8 i JERS Y F
i Bl fre - PR o
::-m_ [ ||
15
JRadb s WL ASA P 1E He
 DDB/1Z/04 15:20 540 15:00 18:20 1840 1T 1120
[=F-3 i [} T t mal
i e ¥ i EIL
Fapiie-dotiiing  ppiml BRI—25—— 1 1
LT AF il 1 g W Qe — nF—— — ——— 085 ————— JealAra
- VS T 5 RS + H S
4 et bl Pd D) m m worg
AT AR ] ] I8
B 2 Eikg] m [ iy
EEEERT T ™ 20 g
o Fae ] L] ] omg
ERIP bt o 200l il 0 1
DI T erg) ™ g
BT O A Sl m e
Sen 100 100 e £ 45 a3 ] a8 o5 10 ES
(Raler] 5 i1 EH 4 iz a5 £ 3 a1 £ 3
MEDICATION 50 05 nis oS e LET) 50 LR 05 Ga8 1.5
-=|:-1‘.JI-IEE.
R
S
| Bt T . £ -
| L Y
|
LA p o T
TCLRELOOD \___-—_ |
i » — i [
i et ] o
=i
TH-TR -
e ||
£ b
REER K1 N7 (] LR
£ 206 T fa: fa— at00eL
£ WG M1 105l
e 3 bt BRI
(=11 ey J | Gl
L (i RA AL 15 el
!HfﬁﬂEUR e 148 ENSE O 20085 12H 048 a8 adt

ODeJ0O00OO0PDFOOOOODODO
0000 HISOOOOOoOOoOOoooo
gobooooooobooooobooo

A GALAZ =%

95



—96—

goobooooobooooboobooooobooooo
gboboboobobobobobooboobo
gboooboobooooboobobooboooon
00000 TE-371TCIO TE-332000000
goooobooooooobooooooobooogoo
uboboboboobobobooboooooon
gooooooooboooooooooooan
oboboobobOooboobooboobooooon
goboobooobooboooboooboooo

4. 00000000 O0Oan

00000000oooooooooooo
oo0o0O00000opoooOo0oO0oooOooooo
ooooooooooooooooooooo
000000ooooooooooooooo
OpPDAODCDOOODOOODODOOOOOODODOO
O000000000000000 PrimeGAIA
o0oooOoooOoooooooooooogo
0000000oooooooooooooood
ooooooooooooooooooooo
gooooOoOoOooooooooboooOooo
0oodopoooooooooooooooo
O 000 Remifentanyl 0 FentanylD OO OO 0O
gooooooooOoOoOOOOOOODOOO

5. 0000000 HISOO

uooobooooooobooooooobon
Oo0o0O0oO0O0Oo HISOOOoOoooooooo
oooooobooboobobooooooobo
gbobooobooboobobobobobo
O0000000000000 PDFODOO HIS
obobOooooooooooooooonoo
ooboooboooboooboooboooboooDo
bobOooooboboobooobooboobod
gbooooooooooooooooooon
obobooboobOooooooooooooon
oboooooboooo

6. DODOOOOOOODOO

oboboobobobobobobooobogo
boboboboobooboboboboobo
goooooboooooooooooboooono

gobooooooooooobooooboooo

D7DDDDDDDDDDDDDD
gobooooooobooooooobooooooboo
gobooooooooboooobodooooa
dooooboooooooooboooooao
O000oO0O0OoOooooooo 2600 JSAO
obobOooboobobobobobobobo
000000 JSsAODODOO0O0OOOOOOOO
gboboooboooooooobooboobobo
oboboobobOoboboboboobooon
obobooboobobobobobobobo
oooooOoOoOOOOOODOODODODOO JSA
oooobobooobooobao

gogd

ooooboboooooboboooooban
oooooooooooooooboboboooog
gboobooooooooooooobooooo
gbooobooboooooooooooooon
booobooobomooooboooooban
oob0o0obOmobooooboooooooog
oo0o0O0 SspbOOOOOOCOOODOOOOO
oood

ooboooobooooboooobooooon
obooboooobooobobooooooo
doobooooooobooobooooooooa
gboboobobOoboboboboobooobooon
oboboooooooobooboobobobo
gooooboooooboobobobooooon
gbooobooboobooooooobooooon
gbobooboobooboboobobooooon



gobooooooooocoon 2009

oboobooboobooboobobobobobo
ooooooooooboooooooooboog
gbobobooooooobooboooboooon
oboboobobOoboboboooooooon
gbobobobooboboobobobooo
ubooobooooboboood

00000000000 PrimeGAIAOOO
oboboobooboobooooboooooooon
gbooooooooboobobobobobo
ooooooooobobooooooooooogo
obobooboobOooooooooooooon
oooooboooogoon

gooo

1. 000000.00000000000000
000.000 54 0 Suppl.0 S1430 154,2005

2. 000000.000000000000
000000000.0000000000
26(5);516-521,2006

3.0000.00000000.0000000
000 8(3):239-241,1988

ABSTRACT

Electronic Recording System Corresponding
with Anesthetic Management for
Intravenous Anesthesia

Shoko Yoshida!, Osamu Nagata?,
Tomoko Arashi?, Mitsuhiro Narushima?,
Takashi Yamasaki?, and Makoto Ozaki?
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Electronic Recording System Corresponding
with Anesthetic Management O The use of
Electronic Clinical charts which record med-
ical records and test results electronically is
slowly spreading. Additionally, an Electronic
Recording System Corresponding with Anes-
thetic Management is spreading throughout
Japan. The latter collects information from
a living body monitor online and automati-
cally keeps an anesthesia record. But there
is room for the argument as to whether it
leads to a reduction in the amount of our
anesthesiologists *° work. As our hospital was
moved from Iidabashi to Nakano in Tokyo
last April, we introduced a Hospital Informa-
tion System (MegaQOak) as electronic clinical
record keeping and Operation Department Sys-
tem (PrimeGATIA) as an electronic recording
system corresponding with anesthetic manage-
ment operation. PrimeGAIA is the newest sys-
tem made by Nihon Kohden, and now this
system, with it ' s high level of thoroughness
, is used in the Tokyo Metropolitan Police
Hospital. We introduce a practical use situa-
tion of this Electronic Recording System Corre-
sponding with Anesthetic Management for In-
travenous Anesthesia. And we report on the
characteristics of this system from the aspect
of a reduction in our duties.

1. Department of Anesthesia, Tokyo Metropoli-
tan Police Hospital

2. Department of Anesthesiology, Faculty of
Medicine, Tokyo Women' s Medical Univer-
sity
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ABSTRACT
A new pharmacokinetic simulation software

working on an electric anesthetic chart
Orsys™

Tsunehisa Tsubokawa and Takashi Yamamoto

Orsys™ OD0O0000000000000000

Anesthesiologists clinically use pharmacoki-
netic software, but most of them are installed
on a personal computer or a PDA, therefore,
we have to input patients’ emographic and
drug administration data to the device sepa-
rated from anesthetic chart. We are testing
a beta version of new pharmacokinetic soft-
ware working on an electric anesthetic chart
system Orsys™ (Philips), which can obtain
patient demographic data from a hospital in-
formation system, and use drug administration
data input on Orsys™. When propofol is in-
fused by TCI syringe pump, drug concentra-
tion of plasma and effect site are input to the
system through serial cross cable. The simula-
tion results (drug concentration of plasma and
effect site) are displayed on Orsys™ as sepa-
rate charts. At present, this software involves
29 pharmacokinetic parameter set of 11 drugs
clinically used in Japan. When anesthesia is
induced, users can refer three charts, sedatives,
analgesics and muscle relaxants. From an ed-
ucational standpoint, it is extremely useful for
residents and students to see pharmacokinetic-
pharmacodynamic links between the charts and
corresponding monitors, such as bispectral in-
dex, hemodynamic data and train of four ra-
tios. Moreover, this system has another func-
tion to do planning of drug administration. To
use this function, users have to open another
window. In this window, history of drug con-
centration is shown and users can control future
drug concentration with bolus injection and in-
fusion rate based on a present pharmacokinetic
state. This function strongly supports transi-
tional opioid. In conclusion, this pharmacoki-
netic software working on Orsys™ saves in-
put of drug administration data and visualizes
the past and future drug concentration change,
which is useful for clinical anesthesia and edu-
cation.

Department of Anesthesiology, Kanazawa Uni-
versity
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Fentanyl 100 mcg bolus (155 c¢m, 50 kg, 40 y, Male)

Cmax 1min 5 min 15 min
Tivatrainer (30 sec step)  9.52  4.51  0.79 0.48
Mobile PkPd (1 sec step)  9.52 4.50 0.78 0.48

Remifentanil 1mcg/kg/min infusion (155 cm, 50 kg, 40 y, Male)

10 min 20 min 30 min
Tivatrainer (30 sec step) 17.08  19.64 2047
Mobile PkPd (1 sec step) 17.03 19.58 20.41
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Background

Diprifusor, a Propofol infusion system, is the
only commercial available pharmacokinetics
simulation system in Japan. Non-commercially
based simulation systems are used to simulate
the effects of other agents, and are available for
both personal computers and personal digital
assistants (PDA). However, those devices are
inferior to cellular phones in regard to porta-
bility and availability. We developed a simula-
tion system previously to function on a cellu-
lar phone manufactured by NTT docomo (Mo-
bile_ PkPd <http: //home.hiroshima-u.ac.jp/r-
nacamura/>) and reported at the 54th Annual
Meeting of the Japan Society of Anesthesiolo-
gists. In this study, we have improved the Mo-
bile_PkPd application and altered it to func-
tion on cellular phones manufactured by other
Japanese providers. We reported the results of
operation testing and precision of calculation.

Methods

We altered the application so that it would
function on cellular phones produced by 4 dif-
ferent domestic providers; NTT docomo, au,
Softbank, and WILLCOM. The language used
for development was JAVA; Doja3.0 profile was
used for docomo phones and MIDP2.0 profile
for those of the other 3 providers. The spec-
ifications were set so that the program could
be used offline. For calculations, we used the
Runge-Kutta method with 1-60 seconds inter-
val. The program was designed to display both
predicted plasma and effect-site concentrations.
We aimed for electricity consumption to re-
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main at the same level when waiting for a re-
ceipt. Operation checks were performed using
the respective terminals of each cellular phone
provider. We compared the results obtained
with a Doja emulator with those from a Ti-
vaTrainer (http://www.eurosiva.org/) for eval-
uation of calculation precision. The power-
saving function was estimated using SA701i
and V501SH. In addition, we calculated the ra-
tio of common coding in each of the software
applications.

Results

The program functioned using the terminal
of each provider and all were able to perform
the calculation once at every second. Fur-
thermore, the calculation precision was similar
between the Doja emulator and TivaTrainer.
As for evaluation of the power-saving function,
electric charging was unnecessary with both
terminals for more than 24 hours. The ratio of
common coding in the applications was 86%.

Conclusion

Using JAVA computing language, we suc-
cessfully developed a pharmacokinetics simula-
tor for cellular phones. We confirmed that the
program was usable in various clinical settings.

Key wordsO
Cellular phone, pharmacokinetics simulator
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0000 (mean+ SD)

COud 28D PE
C/min) 00000 (i @) P VP

0.28 5.20+ 0.57 -1.07+ 0.28  0.56 10.8 no no
0.40 3.04 + 0.36 0.36 £ 0.33 0.52 15.5 no yes
0.33 4.70 + 0.31 0.02+ 0.12 0.24 5.2 no no
0.81 484+ 0.74 0.32 + 0.17 0.35 6.8 yes yes
0.02 3.28 + 0.02 0.06 £ 0.04 0.08 2.6 mno yes
0.33 419+ 0.36 046+ 0.16 0.32 6.8 no no
1.39 4.67 £ 1.92 0.49+ 0.53 0.83 19.7 no no
0.79 3.95+ 0.39 0.07+ 046  0.67 17.3 no yes
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0.82 444 + 1.50 0.03 £ 0.69 1.21 28.4 yes yes
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ABSTRACT

Comparison of a new cardiac output
ultrasound dilution method
with thermodilution technique
in adult patients under general anesthesia.

Masato Tsutsui, M.D. and
Tomiei Kazama, M.D., Ph.D.

Objective:

The purpose of this study was to investigate
the reliability of cardiac output (CO) measured
by a new ultrasound dilution method (COud)
in comparison with CO by pulmonary artery
thermodilution (COtd) in adult patients under-
going surgery.

Participants:

Twenty-nine adult patients undergoing ab-
dominal surgery.

Measurements and Main Results:

After approval of the institutional ethics re-
view board, 29 adult patients were evaluated.

After induction, radial and pulmonary artery
catheters were inserted. A disposable extracor-
poreal AV loop was connected between existing
arterial and central venous catheters. Reusable
ultrasound sensors that measure changes in
blood ultrasound velocity after dilution by iso-
tonic saline were clamped onto the arterial and
venous limbs of the loop. Ultrasound dilution
(UD) measurements (COstatus; Transonic Sys-
tems, Inc, Ithaca, NY) were obtained by inject-
ing 30 mL of body-temperature isotonic saline
into the venous limb of the AV loop. An av-
erage of 3 COud and 5 COtd was obtained for
comparison. Bland-Altman plot and correla-
tion analysis were used for statistical compari-
son. A total of 142 comparison measurements
were obtained. The correlation coefficient be-
tween the 2 techniques was r = 0.91. Bland-
Altman analysis did not produce any significant
bias (bias = 0.02, standard deviation = 0.56).
The percentage error of these data was 23.53

Department of Anesthesiology, National De-
fense Medical College 3-2 Namiki, Tokorozawa,
Saitama 359-8513
Keywords:

cardiac output, ultrasound velocity dilution,
thermodilution
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Fig. 1. The structure of the 12-A hydrate crystals of small molecules, such as xenon.
The unit cube is about 12 A on an edge. The hydrogen-bonded framework of water
molecules consists of 46 water molecules per unit cube. Of these, there are two sets of
20 at the corners of pentagonal dodecahedra, one about the corner of the cube and
one about the center of the cube. Six more water molecules aid in holding the dodeca-
hedra together by hydrogen bonds. All hydrogen bonds, indicated by lines in the figure,
are about 2.76 A long, as in ordinary ice. There is room in each dodecahedron for a
small molecule; a symbol suggesting a molecule of H:O or H.S is shown.
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Fig. 2. Another drawing of the structure of the 12-A hydrate crystals, One dodecahedron
is shown in the upper center. Around it are tetrakaidecahedra, which provide room for
somewhat larger molecules than can fit in the dodecahedra. There are six tetrakaide-

cahedra and two dodecahedra per unit cube.
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Fig. 3. The hexakaidecahedron formed by
28 water molecules in the 17-A hydrate
crystals. The unit cube of these hydrate
crystals, such as chloroform xenon hy-
drate, CHCL * 2Xe * 17H:O, contains 136

water molecules, which define 8 hexa-

kaidecahedra and 16 dodecahedra.
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Fig. 4. At left are values of the partial pressure of anesthetic agents in equilibrium with their hydrate crystals and ordinary ice and wa-
ter at 0°C, ploited against values of the mole refraction (shown by the scale at bottom). Circles correspond to the 12-A hydrate
erystals; squares, to the 17-A hydrate crystals. The composition of the 12-A hvdrate crystals is X +534 H.O for the smaller molecules,
which can occupy both dodecahedra and tetrakaidecahedra, and X 73 H:O for the larger ones (ethane, methyl chloride), which
occupy only the teirakaidecahedra. At right the logarithm of the anesthetizing partial pressure for mice is plotted against the mole

refraction of the anesthetizing agent (scale at top).
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Fig. 5. A diagram showing the logarithm of the anesthetizing partial pressure of non-
hydrogen-bonding anesthetic agents plotted against the equilibrium partial pressure

of their hydrate crystals.
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