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ABSTRACT

Interstitium as a soft matter

Tsuneo Tatara

Soft matter, a large variety of materials which
are typically composed of polymers and colloids,
is characterized by viscoelastic properties. In-
terstitium is a soft matter which consists of
finer fibrous molecules such as hyaluronic acid
(HA) embedded in coarse fixed elements such
as collagen fibrils. Hyaluronic acid, a high-
molecular-weight linear polysaccharide, plays an
important role in inflammation by restricting
solute and fluid transports through the inter-
stitial space. Hydroxyethyl starch (HES) solu-
tion is used to correct the decrease of blood vol-
ume during surgery, but may leak into the in-
terstitial space under inflammation conditions.
Osmotic pressure measurement showed that 2%
HES decreased swelling pressure of 1% HA ap-
proximately by 25%. HES of 2% almost halved
decreased Darcy’ s permeability coeflicient of
0.1%70.5% HA. A rotational rheometer showed
that 6% HES increased storage and loss shear
moduli of 0.5% HA. These findings may be ex-
plained by the increase of bond angle restriction
and the creation of new hydrogen bonds between
HA and HES, suggesting that HES attenuates
inflammatory edema.

Surgical Center, Hyogo Medical University Hos-
pital 1-1 Mukogawa-cho, Nishinomiya, Hyogo
663-8501, Japan; ttatara@hyo-med.ac.jp
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Hyaluronic acid; hydroxyethyl starch; inflammation
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COVID-190000000d

oooobobgooooobgn

goboobbooooobbgd
gooobobuooooobod

1000ggoobood

000000o0oooooo (Covib-19) OO
2090000000000 00uoobobobn
O0o0o0o0ooo0oooUOooooOooooo
O0000000O000o0oUoooooooooo
000000000o0oOoUooooooooo
O000000000000000000 (ARDS)
00000o0ooOO0O0o0o0oooOooOooooo
000000000o0o0oUooooOooooo
goooooooooooooobooooooon
O00000000000000 (High-flow nasal
cannula; HFNC)DO OO OO O OO (Mechanical
ventilation; MV) OO OO OOOO (ECMO)OO
O0oooHFNCOOOOOOODODDODDODOOOO
O000000000000000 60L/min000
O00o0ooOoUooooo (NIV)oooooo
000000000000 0000OHFNCOODO
obooboooooobobooMMvoooooo
O00oo0ooOO0oooO0ooOoooOoooOooo
O YOOOODOHFNCODOODOODOOO MVOO
0000000oO0O0O0ooOoOOdOooOoOogHENC
ooMvVOOOoooooooooo Mvood
oooooooMvOOooOooooooo Mvo
00000000000 0ooO0oUoOoooOooo
00000000 2000000 0COVID-19
0000000000000 00O”HFNCOOOO
ooooooMvOoOOoooOoooOoooOooo
0000000O000O0oooUoOoooooo
goooooooooooooooooooon
000000000 0D0ODOHFNCOO MV O
000000000000 ROX indexOOOO

oooooooboooooo

Cr PritoH)

AGE B BMI

gi10000000000000000

Python 00 0OO0O0O0O0O0O0O0O0OODO

ooooooo
goooggogooocovib-190o0o0oooo
gbobooooboooboooobooobooobooaoo
O0o0o0O0OO0 HFNCO MVODOOOOODO
000000000 00D0ROX indexd OO CT
googbobooooboboboooobooobg
gbobooobooooboooooboooooboooo
gbooooboooooooooon

2. 0000b00ogbooboobooa

gpoobooooboobmboboboooo
gbobooobooooboooooboooooboooo
00000000 (Directed) 0O OO (Acyclic)
0000000 DAG(Directed Acyclic Graph)
gobobooboooboobbooonbooobdg
oo0oooOoooopAGOOOOOOCOOOOO
000o0ooooooooobAGOOOOOOO
ggobbooobboobbooboboobobda
00000000000000o0o0o0 Y0000
QOoooooo0ooOooPCOOOOOOOOOO
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0000000 DAGOODODOODOOOOO BIC
0000000 ®o0O00000o0ooonoo
0000 DAGUOOOOOO MvOOoooOo
goddoouooobuoooboooouooao
00 Python (ver.3.8; https:/ /www.python.org)0

pgmpy (https://pgmpy.org/) 00000 (O 1)O

o [ y‘fm;l 601 011 036 0o 017 009 04 003 0 007 035 040 033
il

032 011 010 010 002 008 019 -021 -011 -008 011 012 021 -0.07

13 014 -006 007 010 042 028 010 009 022 -032 028

007 012 015 010 013 019 015 014 033 005 016

Gender LV ROX MV

006 010 005 011 ‘022 014 004 018 008
015 009 007 003 4us 007 004 008
002 000 082 04| 0oz ocs 054
~o0s 919 010 010 009 o0 o ¢ 015 0z oos oo o1 o1

- 045 021 042 013 007 005 -0.09 -0.02 013 001 012 -028 012

3. 0boougagoboood
obooboobooo

019 013 011 -007 000 015 0 0N 012 003 016 009 013

~020 008 010 o015 ,é@,i 02 003 082 023 o013
n
007 011 009 014 038 014 005 046 005 001

035 012 022 033 003 004 007 002 001 -0.12

O00000O0DOoO0O0OO000000Ana
conda(ver 2.2.0) 0000000000 JUPYter £ en uo ew om on sor oot [t o on
Notebook (V.6412) D D Python (Ver3,8) |:| MV ROX LV Gender Age BMI WBC Cr CRP LDH Ddim PSI CCl DioH DtoHFMortality

2000000000000

000000000000 OdPython OO MVOOOOOOOOOOOOO LIVO
ooooooboDb numpy, DODOOOOO ROX index 0O O OO
O D‘D OO0 pandas, 0O DO0O0O0DO0O mat- 4 HNFC Data Set 16 00 00 0
plotlib 0 DD OO00O0D0D0O0O0O0DO0DODODO  df = pdread.csv(’C:/Users/df18R.csv’,
seaborn  (https://seaborn.pydata.org), [0 O encoding="UTF-8”)
oooboooobooobboobbooo 400000
O bnlearn(https://pypi.org/project/bnlearn/)0 boston = load_boston()
pgmpy (https:/ /pgmpy.org) 0 0 0 pgmpy 00 0 df =pd.DataFrame(df_scaled,
000000 BayesianModel 00O ODODOO0O

columns=df.columns)
D00000000000000000 Python  df head()
ooooboooboobon

--040 021 032 005 013 014 004 004 -012 -028

Mortality DIoHF  DtoH  CCI PSI Ddim LDH CRP  Cr  WBC BMI  Age
°
8

#000
- scaler = StandardScaler()

#0000000000O df_scaled = scaler.fit_transform(df)
import matplotlib.pyplot as plt
import seaborn as sns
import numpy as np #000000000O0OO0DOO (O 2
import random sns.heatmap(corr_matrix, # 0 00
import itertools vmin=-1, vmax=1, # 00O

annot=True, fmt="0.2f", # 00 00O
import pandas as pd cmap=sns.color_palette(’coolwarm’, 100), # 00 O
from IPython.display import Image # square=True, # 000 000000DOODOO
from sklearn.datasets import load_boston );
from sklearn.preprocessing import StandardScaler #000000000

df.info()

np.random.seed(1234)

random.seed(1234) #00000C0C0ODODOO
df new = df.copy()

#pgmpy DO0DOO0O00O0O0OO import

from pgmpy.models import BayesianModel df new['MV’] = pd.cut(df_-new['MV’], 2)
from pgmpy.estimators import ConstraintBasedEs- df.new['/ROX’] = pd.cut(df_.new['ROX’], 4)
timator df new['LIV’] = pd.cut(df_new['LIV’], 4)

df_new['Gender’] = pd.cut(df_-new[’Gender’], 2)



gbooooooooboooon 2023

B
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cr/ \LV

L — ]

0300000000 PCOOOOODOOOO
gooooooooobobobo
00000 pCOOO0ODOOOODOOOOODOO
0000000000000 O00O0O0DAGOO
00000000000 (LIV - M)O(CCI -
C)O (Mortality - PS) 00 00DOOOOA; O
0000000000000 bAGODOOOOO
ooooooooooBpCOOOOUOOOO

DAGOODOOOOOOO

WV ROX LIV Gender Age BMI WBC  Cr CRP LDH Ddim PSI CCl DIoH DWHF Mortality

MV 1000 0414 0447 0055 005 0069 0021 0078 0125 0273 -0215 013 0102 0159 0071 0129
ROX 0414 1000 -0043 018¢ 009 0040 0008 -0073 0092 0111 0139 -0144 0181 0140 0101 0148
LV 0447 0043 1000 0328 -0019 0069 0021 0077 0024 0079 0287 OM3 0127 0156 0031 0083
Gender 0055 0184 0328 1000 -0023 0071 0142 0078 0075 003 0007 0045 0013 0395 0071 0018
Age 005 0098 -0019 -0023 1000 -0366 003 -0059 -0017 -0133 0113 0598 -0097 -0065 00% -0213
BMI 0080 0040 0069 -0071 0366 1000 0130 -0020 0133 -0035 0070 0051 0016 0050 0028  -0050
WBC 0021 0008 0021 0142 0036 0130 1000 0039 0129 0074 0037 -0014 0015 0135 0084 0013
Cr 0078 0073 0077 0078 -0059 0020 00 1000 0242 -0067 0106 0097 022¢ 0016 0205 0351
CRP 0125 0092 002¢ 0075 -0017 0133 0120 0242 1000 0048 0116 0255 0316 0006 0159 -0077
LDH 0273 0111 0079 003 013 0035 0074 0067 0048 1000 0280 0179 0108 004 0160 -ON7
Ddm 0215 0139 0287 0007 0113 -0070 0037 0106 0116 0260 1000 0042 0008 0121 0143 0164
PSI 0133 0144 0113 0045 0598 0051 -0014 0097 0255 0179 0042 1000 0552 0010 0085 0318
ccl 0102 0181 0127 -0013 -0097 0016 0015 0224 -0316 0108 0008 0552 1000 0041 0191  -0017
DioH 0159 0140 0156 0395 0085 0050 0135 0016 0005 0046 0121 0010 0041 1000 0368 0017
DIHF 0071 0101 0031 0071 0039 -0028 -009¢ 0205 0159 -0.160 0143 0085 0191 0368 1000 -0.162
Mortality 0129 0148 0083 0018 0213 -0050 -0013 0351 0077 017 0164 0318 007 007 0162 1000

400000000000
00000 ROXOLIVOOO MVODOODOO
O000O0OOROX LIVOOOOO MVDOOO
oobobooooooooon.

df new[’Age’] = pd.cut(df_new['Age’], 4)
df_new["BMI’] = pd.cut(df_new[’BMI’], 4)

df new['WBC’] = pd.cut(df_-new"WBC’], 4)
df new['Cr’] = pd.cut(df_new['Cr’], 4)

df new['CRP’] = pd.cut(df_-new[CRP’], 4)

df new['LDH’] = pd.cut(df new['LDH’], 4)

df new['Ddim’] = pd.cut(df-new['Ddim’], 4)
df_new['PST’] = pd.cut(df_new['PST’], 4)

df new['CCI’] = pd.cut(df new['CCI’], 4)

df new['DtoH’] = pd.cut(df_new['DtoH’], 4)
df_new['DtoHF’] = pd.cut(df_-new["DtoHF’], 4)
df new['Mortality’] = pd.cut(df_new['Mortality’], 2)

#0000000000
df new.head()

#PCO0OOOODO

est = ConstraintBasedEstimator(df_new)
skel, seperating_sets = est.estimate_skeleton
(significance_level=0.01)

#00
print(” Undirected edges: 7, skel.edges())# DAG O
goooooood

print("PDAG edges: 7, pdag.edges())

model = est.pdag_to_dag(pdag)# DAG 0O 00O
goooooooo
print("DAG edges: 7, model.edges())

#0000000000000

import networkx as nx

import matplotlib.pyplot as plt

G = nx.Graph()

G.add nodes_from(df.columns)
G.add_edges_from(skel.edges())

nx.draw_circular(G, with_labels=True,arrowsize=30,
node_size=800, alpha=0.3, font_weight="bold’)

# (O 3A)

DAG_model = BayesianModel(model.edges())
nx.draw_circular(DAG_model, with_labels=True,
arrowsize=30,node_size=800,alpha=0.3,
font_weight="bold’)

#DAGOO0OOO (O 3B)

#£000000 (O 4)
df.pcorr().round(3)

#000000000000000C0OCOOODOODOO
od

# pip list 0 pgmpy OO O OO OO

pip install pgmpy

#00000000000000O

from pgmpy.models import BayesianModel
import matplotlib.pyplot as plt

import seaborn as sns

import numpy as np

import pandas as pd

import random

np.random.seed(1234)

random.seed (1234)

import itertools

import pandas as pd

from IPython.display import Image

from sklearn.datasets import load_boston
from sklearn.preprocessing import StandardScaler
import seaborn as sns

matplotlib inline

import pingouin as pg



MV ROX LIV Gender AGE BMI WBC Cr CRP LDH Ddim PSI CCI DtoH DtoHF Mortality

12 1 20128 T T 7 0 9

1
1
1
1
1
1
1

L )

1
1 2 1 1 2 A 11 1 1 11 1 1
1 2 1 1 11 1 1 11 1 1
1 2 1 2i 2 1 1 1 L 2 2
1 1 2 1 11 1 1 2 1 2 2
1 2 2 9 11 1 1 m 2 1
1 201 2 2 11 2 11 1 2

gs00oob200000000

from pgmpy.estimators import ConstraintBasedEs-
timator

#0000 20000000000000 (O 5)
df = pd.read_csv(’C:/Users/df17R.csv’,
encoding="UTF-8")

4#DAGDOOOD

model= BayesianModel([ROX’,’LIV’),

(’LIV? "MV”),CROX’,’"MV’),("ROX”,” Mortality”),
(?LIV?,”Mortality”),(”MV”,” Mortality”),

(7’ LIV77 777 PSI” ), (7’ ROX” 777 Ddim” ) , (7’ LIV77 777 LDH” ) ,

(77 Cr77 ’77 PSI” ) , (77 AGE77 777 BMI77 ) , (77 MV77 777 DtOH” ) ,

(7’ DtOH” ’77 DtOHF” ) , (’7 ROX” ”7 CCI” ) , (77 AGE77 777 PSI” ),
(77 Gender” 777 Cr77 )’(77 MV77 ’77 Cr” )’(77 PSI77 ’77 CCI” )7
(”Gender”,” Ddim”),(” Mortality” ,” Ddim” ),

(77 Ddimn 777 LDH” )’(77 CCI” ’77 LDH” )})

#00000 (O 6)

G = nx.Graph(model)
G.add-nodes_from(df.columns)
nx.draw_circular(G,with_labels=True,
arrowsize=30,node_size=800,alpha=0.3,
font_weight="bold’)

G = BayesianModel(model.edges())
nx.draw_circular(G,with_labels=True,
arrowsize=30,node_size=800,alpha=0.3,
font_weight="bold’)

#0OO0DOODODOOOODOOOOOOOO
print(model.get_cpds("MV?’))
print(model.get_cpds("Mortality’))
print(model.get_cpds("LDH’))
print(model.get_cpds('LIV’))
print(model.get_cpds("ROX))
print(model.get_cpds("CCI’))
print(model.get_cpds("DtoH’))
print(model.get_cpds("DtoHEF"))
print(model.get_cpds("PSI’))
print(model.get_cpds("BMI’))
print(model.get_cpds('Ddim’))
print(model.get_cpds(’Cr’))

#000000000000000O (@7

# BlICscore 00O
from pgmpy.estimators import BicScore
print(BicScore(df).score(model))

--438.3970047712094

# 0000000000 (0 8)

pip install pyvis

from pyvis.network import Network
net.from_nx(model)
net.show(”bnmodel.html”)
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O0000000000000 (Age)dd O Body
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(Cr)DCRPULDHOO D-dimer(Ddim)0Peumo-
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0000 HFNCOOOOOOO (DtoHF)OROX
IndexO Lung Infiltrate Volume(LIV)O OO OO
googod

1) ROX index

ROX index OO0 OOOOOOCOODOOCO
(ARDS)D00O0OUOoOoOooooUoooo
OOOHFNCODOOOO COoVID-190000O0
000000000000000000?2000
OODOHFNCOOD 6O00OO0ODOOOODO
00 (Sp0O2) 0 HENCOOODOODO DO (Res-
piratory Rate; RR) 0O O00O0O00O0O00O00OO
(ROX index = SpO2/FiO2/RR) 000000
OO00000000000D0O0 ROX index O
ooboDooooboog2r700b 9000000
Ooo000ooooooo 0
2) 00 crToooon

Covib-9ooooooooooooooo
000 (CT)OUOOoOoooooooooooo
00000000000 O0000 4%0COoVID-
v9odogooo crooooooooogod
goooobobbboooooooboobobobo
goboooocoboobooboobooog
oobOoooooobOoooobooooooo
gboooboooboobboboobobooo
goooooooooODODOOoOO CcToOoO 3D
slicer(Ver.4.110https:/ /www.slicer.org/) 0 O O
000000 (Lung Infiltrate Volume; LIV) O O
00000 Houndsfield Units (HU) OO O 0O 00O

ocCcropool10300oooooooogLvg
gboooobooooooboobooooboao
oo Livoooooooobooooooooo
oon

5. ybbouooobboooon
gogoboboooogooobogd

0000000000000000 2000
O0OMVOOOOOOOOO0OOOOO0 ROX in-
dex (r=-0.53) 0 LIV(r=0.62) 00000000
0000000000 PCOO0OO0O0O0OO0
000000000000000DAGOOOO
000000000 (LIV - MV)O(CCI - Cr)0
(Mortality - PSI)0 300000 (O 3B)0 LIVO
ROX index 00000000000000MV O
0000000000000000000000
ODROX index 000000LIVOOOOOO
0000OMVOOOOOODOOOO0OOO0O0O00
0000000000 BICOOOO-438.397 0
000 (0 7)0

6. U0
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ROX indexOODODOOOOD 610000000
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O00000O0O00OROX indexOOOOOOODO
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ABSTRACT

Bayesian network analysis; Statistical causal
inference on respiratory management methods

for severe respiratory failure in COVID-19

Kazuki Sudo! , Ryogo Yoshii?, Keita Inoue?,

Masaki YamasakiZ, Kunihiko Kooguchi?,

Teiji Sawal

The choice of High flow nasal cannula (HFNC)
or Mechanical Ventilation (MV) as a respiratory
management method for coronavirus infection
(COVID-19) depended on the policy of the at-
tending physician. Bayesian Network (BN) ex-

presses the relationship between variables using

0000oooo0ooooO;covib-1900000000000000000DBDO0000

a Directed Acyclic Graph. In this study, we
applied BN to determine which variables were
important for the attending physician’s judg-
ment leading to MV. 59 severe COVID-19 pa-
tients admitted to our hospital from April 2020
to September 2021 were included. Patient data
includes age (Age), gender, body mass index
(BMI), white blood cells (WBC), creatinine,
CRP, LDH, D-dimer, Peumonia Severity Index,
Charlson Comobidity Index, time from onset to
hospital admission, time from onset to HFNC,
ROX Index, Lung Infiltrate Volume (LIV), and
mortality were used. We read chest CT im-
ages into 3Dslicer and calculated LIV accord-
ing to each Houndsfield Units. As a result, BN
constructed using the PC algorithm, three di-
rections were shown as DAG: (LIV - MV),
(CCI - Cr), (Mortality — PSI). Conditional
probability-based BN showed that patients with
high LIV were slightly more likely to introduce
MYV than those with severe ROX. It was specu-
lated that LIV is related as a factor leading to
MV.

Key Word
Bayesian Network, High-flow-nasal-cannula,
Mechanical Ventilation, Lung Infiltrate Volume,
ROX index
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ABSTRACT

EEG Mode Decomposition Analysis Software:
Comparative Study of Empirical Mode
Decomposition (EMD), Variational Mode
Decomposition (VMD), and Empirical Wavelet
Transform (EWT)

Teiji Sawa*, Tomomi Yamada*, Kento Yuasa*,
Yurie Obata t

Mode decomposition is a method to extract
intrinsic mode functions (IMF) as the major
characteristics of the input signal. Empirical
mode decomposition (EMD) is used in combina-
tion with the Hilbert transform as the Hilbert-
Huang Transform. Variational Mode Decompo-
sition (VMD) and Empirical Wavelet Transform
(EWT) have been reported. In this study, in
addition to EMD, we created a software EEG
Mode Decompositor that incorporates VMD
and EWT. Digital electroencephalogram data
recorded during general anesthesia from a BIS
monitor using a self-made EEG Analyzer was
analyzed. Processing & Java, Apache Commons
Mathematics Library, and JDSP (Digital Sig-
nal Processing in Java) were used for the devel-
opment environment. We created EMD, VMD
and EWT Java classes, constructed a mode de-
composition algorithm, and created an applica-
tion software EEG Mode Decompositor with a
function to graphically display IMF and Hilbert
spectrum. We applied EEG analysis during gen-
eral anesthesia with propofol or sevoflurane and
added considerations to the characteristics of the



analysis. The VMD and EWT modal decompo-
sition methods are based on completely different
theories from EMD, but each has a characteris-
tic IMF combination. In the future, by adding
more detailed analysis, it could be used to eval-
uate changes in electroencephalograms during
general anesthesia.

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

t Department of Anesthesia, Yodogawa Chris-

0000000000000 00 EEG Mode Decompositor 00 O O

tians’ Hospital

oood

oooo

602-8566 10 00000000 ODODODOOOOO
465 0 0.

00ooogooooooooo

Phone: 075-251-5633

FAX: 075-251-5843

e-mail: anesth@koto.kpu-m.ac.jp



ooooooooooooono 2023

guoooboboooobobod
Ooo0 ooobo*gon
gogo

oobOoobooooooobobooooooon
ooboooooboooobooooboooboobooo
(BISOOUTOFO)OOODOOODOOODDOOODO
00000000000 (booooooooo
00000000oU0o0ooOooo)ooooooo
gobooboooooooooboooooboo
goboooobooooboobobooooboobooa
OO0oOBISOO4500000000000000O

2 (EEE]
[

(Je+a,e+b)

n
Ym
....-..-
o

oooobobogoooon
ooooobboogood

0000000000000 000000000
000000000000 0000000000
0000000000000 000000000
000000000000 0000000000
000000000000 0000000000
000 20%0000 (esMICy) DO D0000
(0100000000000 000000000
00000000000 000D00000 esMIC
000000000000 0000000000
000 (0O00)000ooon

esMIC

(estimated maximal individual concentration)

CORELULICERERELZSIZLITFTH,
ERVROLENZ LWHRSBELRE (RXEFRE)

esMIC

YrsuROTS L (B TIERD

[SRAMRZE]

Svc+a

esMIC,,

0100000000000
BISODO 450000000000000000000000000000000D000000000
0300000000000000000esMIC, D0000000000000000000000
0 (Ve+a,vc+b)0000000000000020%00000000

0 d

obooooobooooboooboooonn
00000000000 (jJRCTs052200118) OO

0000000000000 0O0OASAPS1O
gs3goooooooooboobobobooooon

oo0o0ooooooooboo0o0ooooooooOoOoOo0OO00oooooooobo

*000000000000000000



gobooooboooobobooooooooooboooood

030000000000o0 (0)

10000
FEBE esMIC,B¥ pfE esMIC, ;B pfiE
JEBIEL 60 27 30
i [7%] 56%15 61+15 0.12 61+11 0.10
(%] 43 (72%) 15 (56%) 0.15 19 (63%) 0.47
ASA-PS [1/2/3]| 20/38/2 5/22/0 0.24 8/20/2 0.62
BMI [kg/m?] 23+4 23+3 0.53 25+4 0.16
iR [53] 17478 157+54 0.32 171+56 0.88
o200004d
S} esMIC, 8% esMIC,.Bf

#% [ma/kg/h]
$w[pg/kg/min]
A3 [ug/kg/min]

4.8+1.1 4.3+1.5 3.9%+15
0.6%£0.3

5.7£3.0

0.3%£0.1
6.5+2.7

0.3%£0.2
5.3+2.8

0000000000000000000000
(0000000000)0000000esMICys
000000 (esMICy5 0) 0 esMIC;; 0000
00 (esMIC;; 0)0000000000000
0000000000000000000000
0000000000000000000000
00 (0000000000000000)00
000000 (000000005%)000000
000000000000000000000
0000000000BISOO 3500 55000
0SQI08OID00ONDNNOO0ONDNDNOOODn
0000000000000000 (o000
000 5000000)00000TOFcount=1
0000000000000 480000000
000000000000000000

0 d

OO0 600 0esMICy; O 27 0 O esMICy5 O
odoboooooooboob1b0000000
gobooooooboobooboboooooa
oobooboooooooboooooooboo
esMIC,; OODODODOODOOODODOesMIC;5 000
200000000000D000O0O000O00DOO0
00300000000 (0203000000
000000000 (00 £0000)0000
00 65+20%0esMICy5 O 89+15%0esMICy5 O

FHEt esMIC,.#  pfE esMIC,Bf  pf#
TEIES 60 27 30
o 90+14 94£14 <0.01  92+13  0.02
$EIR 99.93+0.41 99.58+1.1 <0.01  99.74£1.02 <0.01
SEES . ETE 90+14 94+14 <0.01 91+13 0.02
555 15 - AR 65+20 89+15 <0.01 86+14 <0.01
Ih)
gg 100.0 I 12.0
g&% 0.0 10.0
RE w0 £
g% 200 2.0
g7 oo 00
-] Fu0E esMIC25 esMIC15

02300000000000000O0O0

04000000000 (D)

Fang¥ esMIC, B esMIC, B

SEBIER 60 27 30
SRS 5561 (92%) 196 (70%) 2561 (83%)
Bl 156 (25%) 36 (11%) 36 (10%)
Vgt 661 (10%) 161 (4%) 161 (3%)
Ex 761 (12%) 16 (4%) 361 (10%)
HAE 0ffil (0%) 0ffl (0%) 0fl (0%)

0 86+14%0 0 0 0esMICys O 0 esMICy5 O O
0000000000000000000000
000000 10000000020000000
esMICy5 00 esMIC;; 00000000000
000000000 (030000000000
0000 3.4%0 esMICys O O 11%0 esMICy5 O
0o%0000 (02000 480000000
0000000000000000000000
0000000000000000000 550
(92%)0esMICy; 0 0 19 0 (70%)0esMICy5 0 O
250 (83%) 0000000000000 (O 4)0

g 0

3000000000O0Oo0O0O00OesMICO
goooooooboboooooooooooooo
goooooboooooobooooboobobooo



gbooooooooboooon 2023

00 esMIC,; OO0 O0O0O0DOO0ODOOOOOODO
gobooooboooboooooboooooboong
O0O0esMIC,; DO DODOOOOOOOOODODODO
0000000000000 DOOesMIC;5000
dooobooOOboOoOooooooooooooo
000000000000 00000 esMICy 00O
oobooooboooobobooobobooooooo
oood

g 0

goDoopoogdboeMICOOOODOOO
gbobooooboooobooooooboooboobooo
OooOoO0ODDOO0O0o0o0ooobObOeMICODODO
gobooo3soboooobooooobobooobo
gboboooboooobooooboooooooo
O00000OO0esMIC oD ODOOOOODOOOO
oooo



goboooooooooooo

gooooboooooobd

gobooboood

goon

000000000000000000000
000000 (000)00000000000
H)00O0000000000000000000
0000000000000000000000
000000000000000000000
000000 kO00000000000000
(000000000, Albert 0 HP)OO OO DO
0000000000000000000000
000000000000000000 Median
Filter(MF)? 0000000000000000
000000000000000000

g o

doooooIlicvuooooooooooooo
goboogsboouooobooooonoboooog
10000000 (SMAF(Simple Moving Average
Filter)050 00000 (5mMF)01000000
0 (lomMF)000 (0 )O0000000000
gooboo0oobooooboooooooo
Jodoooooobooooobooooooo
00000000 Kruskal-Wallis test 0 0 0O 0 O
goooo

g d

00000000000000000000
000 (0 2000000000000000
000 SMAF 30.0%05mMF 10.0%0 10mMF
60.0%(n=20) 0000000000 5mMF O
10mMFOO0O0O00000000 (p=0.01)0

0 d

oooooooooooboobooboboooogo
ooooooooooooboooooooooon
000000000000000000000000

B mE(mmHg)
0:01 110
0:02 115 |
0:03 112 )
0:04 280 A
0:05 280
0:06 111 —
0:07 110
0:08 109
0:09 130
0:10 131
0:11 109
0:12 110 J
0:13 112 )
0:14 109 )
0:15 107

Yo
\E

U1 0oodoooobooooboooo

10000000 (@)0ODooooooo
oooolo0oUoOooou (@)oooo
00000000000000 SMAFOO
oooooooooooooooboobooooo
0O 1omMFOOOOOOOD SO00000O0
OsmMFOODODO

gbogboobobobooboooobooooog
gboboooboooobooooooooboooo
gbooooboobooooooobooooboboon
gbooooobobobobobobobaba
goboboboobooboobooboobo

goboooboooboooboboooooo
gboooooboooboobooooboooobooaoo



gbooooooooboooon 2023

(a)
i

0

-

—)
-
-—)

U 8 8 10 FE (mmHg)
&

0 L I
0 1 2

fEaErRE (h)

02 0000000010
000000000 (a)000000 SMAF O
00000 (b)D5mMF (¢)010mMF (d)0 00
000000000000000000000
O0OSMAFOOOOODOOOOOODOO
00000000 (00)0

goboooooobooobooboooobog
ooboooooooobobobooooooboooo
goboooooooobooooobooooooo
goboooobooobobooooboooooboog
oobooooooboooboooboooooboo

gbobooobooobooooboooooboooo
gbooooboooobooooon

g 0

gbobobob ocobobooboobobo
gbobobooboobobobobobomoo
uboooooobooooobooboo

gooo

1. paperChart, https://www.jsta.net/txt/ech/

2. TUKEY, J. W. Nonlinear (nonsuperposable)
methods for smoothing data. Proc. Cong. Rec.
EASCOM’74, 1974, 673-681.

ABSTRACT

Simple Denoising of Time Series Data

Tomonori Sugawara, Gotaro Shirakami

Abnormal values (noise) such as arterial pres-
sure flashes and zero point calibrations are some-
times recorded on anesthesia charts. Most noise
can be easily identified as noise by an anesthe-
siologist, but it requires complicated statistical
processing. There are several specialized meth-
ods for detecting noise in time series data, but
they are not easy to use for non-specialists. In
this study, we attempted a simple method for re-
moving blood pressure data noise using the Me-
dian Filter, which is used in the image processing
area, and examined its usefulness.

Department of Anesthesiology and Pain Clinic,
Kagawa University Hospital



46— OCa*"000000000000000000 TOOOODOO0DO0000000

OCa2 000000000000000000TOO
Joooobogogoon

g gg

gogo

Oo0000oosSTOOOOO TOODOOOO
oo00oO0ooooOoosSooooooooon

A B C D

00000000000 SsSOOoOoOoOoOoooon

Normal Moderate Severe Hyperacute
000000000000 Ca2t00ooonoog  21-26 27~29  3.0~34 T-Wave
00 STOOOODOOOOOOOOOOoooon ™t mM/L mML minutes-hours
00000 TOOO0OOO 010 Ca* 000000000

9 goooooooo TO

00000000000 TOODODOOOOOoO go0oo0o0oOooOooosoooooooooo T

0O0STOOODOOOOO0OO0OO0O0O0O0ON0O Ca2t OO 00000000 bOoOooooooOooo TO
DDDDDDDDDD(DD IDDDDDD)

odo0obOooooooooono 1icooooo

OSO0O0 T TOOODOOOOOOOOOOooOon 0000000 TOOOOOoOoOooooboooa

TOOODOOOODOOO 1bOooODoOoOOOoOOo

— “ HE s
6 N (P I HM
| i i i A i e AR o R S
. v : I |
P i i"m
e 0w B T S N
i i ! |
.t]zl i L R S IR i 5 rm
o A ) b b -w@-wk.,,---‘..."w e Ve A I A
T 1 | i |
T
B g E e | A

025mM/LO0 Ca?t 00
00000000000 NSTMIOOOOOOOO

ooobooboo oooo
0 0000 tanaka@koto.kpu-m.ac.jp



gbooooooooboooon 2023

030000000
I,aVLO STOOOILIIL aVFOOO QOO STOOO
0ooo TOOV; 00 V,000 STOO0O0ROOODO

020000000000000000000
0000000000000D0000000 Ca%t
000 20.0mg/dL (5mmol/L) 00 Ca?2t 000
0000V,-VeO SOODDOOO0OO0OO0O0O0O0TO
00000000 I, aVFOOO TOODODOO
00000000000D0000 TOOODOO
TOOOOOOD

030 1ILIIL,aVFO STOOOOOOO TO
000000 VvV,-V,0ROO0DODOSTOOOO
000D00000000000000D0DO00
00D0000STOODDOO0OO0ODO0O00D0D0000
O0OOOONSTEMIOOODODOODODOO Ca*t
000000000D0D00D000000

oo Thooobooooo

oooo ToOOooOoOooOoOocoOooooon
ooo00oooOoo0O0o0ooooO00o0ooo00o0n
oooooooooooooooooonoogn
oooooooo
1. 00000000000

0400000000000000DDO0O0
oo00o0ooooooOO0o0oooooooOooon
oO00oooO0oo0o00ocbO0o0ooRrROOCDOO
oo0o0ooooOo0oooooOooooooobooon
oo000o0oooO0O0o0ooo0o0ooooooon
000000000 000000 VAT (ventric-
ular activation time: 0 0000000)0000O
oO0oorO000O0000O0O0000000

0400000000000000000000
0A:00RODODODDOOOOOOOOOO
00000000000000 (0000)00
000000 FOOOOOOO0O0O00000
(000O)000000

0B 000000000000000000
000000000000000000000
00000000000000ROOOOOO0O
STO00000TOO0D0000000000
00000000000

gboboooboooooobooboooboboaoo
o0ooROO-O0000O0O0O0OOODOOO
—-0000booOooobRrROODOOOOOOOO
gooobooorooogoboboobboooooo
+t00f0opooooooooooooooooo
ubooooobooobooborobooboobooog-—-
gooooooo+o0o0oooooooooo



A v AR L B o DRI
R ;:) :R:; ::
0 0 7 Y H HI
: Y H W
HI iR ™, ]
D Thay il I N

(rrmmms )

"ot

os0000000bOb00O0bOboobooo
0OABOOOOOOODOOOODOOOOOOO
goooooooooooboboobooooa
oono
OA:00000O0OOOO0OOoOooOoOooooo
oooooOoooooSTOOOoOoOoOoOoOooO
goboooooo ToOoooo
OB 00000O0OOOOO0OOOCODOOOOO
gooooooooooooooooboobooood
gooooooooOoSsTOOOTOOOOOO
ooboooooooooo

(bmmemss )

D

(ormemt

ROOOOOOODOOODOOROOOOODOO
gb200000000000000-0000

oboboooooooooROOOOO0OOO ID

(intricicoid deflection: 0O O00O00)0000O

gboboobooboobooooooobobobo

goooooon
gogbooboobooboobbooboooboo

oo4B0O00D0DDOOO0OO0O0OOOODOOODO

oobooooooOoooboboooobooboooo

uboboobobooboooboboobbooaoo

gbobobooooooooboboobobo

ooobooooooooooooooboooooon

ROOOOOOOSTOOODOOOOOD TOOO

gobobooobboooboboobboobbooo

oobooobooooooooooboooobo

coooooooooooooooo+00g-

goboobooooooobooooooooo
gobooooobooobobooobobooooboobooag
gooooo
oobooooooooobobooooooooo
goboooooobooooboboooboooooa
O0O0s50000055A000000000000O
oobooboooooboobooobobooooboo

OCa*"000000000000000000 TOOOODOO0DO0000000

060000000000000
001000 Ca2t 000000000000
0000000000000000(00 100
oooo)

PURKINJE FIBER

VENTRICUL AR MUSCLE

CL 2000

0700000000000000
00000000000
0000000000000000000000
0000D000000000000000

(0D 2000000)

gboboooooooboooboooobooobogo
gbobooboobooboobooboooooooon
obooooboooooooooooooooon
o0 ROODODOOOODOOOODOOO
ooooooooOoOooooooooooosT
gbooooooobooz20000000000
gbooobooooooboobooboooboo
goooooooboboooooobobooboobooo
oooooDOo0oOoooDooOooosBOOO
gbooooobooboooooooooooooon
goooooooooooogooooooon ST
oo0oToooooooooooooooooDo
gboooobooboooooobooobooaoo
gbooooooo

2. 0000 TODODOOODODODOOOO

0100 Ca2t 0000000000 5A00
goboooboooobooboobooobooboobooo
OoROOOODOSTOOOOOOTOOOOO
gbobooobooobooooboooooboooo
gboboobooobboedonoboOOObOOOO
gooooooobooboooob 200000



gbooooooooboooon 2023

08UI000 TUOODOOOODODOOO
00000000000o0b0O0Yy0O0O0O0on0n

oooO3s000000000000:0
(Do spoooUoUOoooooon)

ooo0o0O STooooooooooogon
OOos3sf0oooo0oOosgoooooogoooon
oboooooboooobooo TOOOoDOO
ooooooooTOoDODOO0O0OOOoOooOoOOooon
oobOooooooboooboooboooooboo
oboooTOOoOOooOOoOooDOOoooooooooo
ooboooboooobooooboo 20000
gobooooooobovyooo3s0000oo0ad
oobooooooooboooobooobooono
000000000 ® 00000080000
ooobO1boboooooobboooo TOOoO
goooooo

gogon

00000000000000 Nat-K* AT-
Pase 000000000000 Ca2t00000
Oo0o0O0O0O0O00 ATPOOOO0O0O0O0O0O0O
0000 Ca2t 000000 Ca2t 000000

00 Nat-Ca2t 00000000000000
0000000000000000000 Ca2*t
goboooOoooooooooooooooTOo
O0000D0oOoOoOoOOoOoOOD ATPOOOOOO
0000000000 Ca2t* 000000000
oo0oOoooooOoOosSTOOoOoO QooOoo
00 Ca>*00000000000000000
Oo00oo0o TODOODOOOOOooSTOoOoOoOO
0QUUIO0O0O0O0OOOOo TOOOOoOoOoOoo
gbooooooobooo

g00D0O0oO00oOoDbOO0 NSTEMIODOOOOO
gobooooooooo TOOoOoOoobOobOoOooo
gooboobooobobobomoooo T
00000 ATPOOOOOOOOOOOOOO
gbooobooobi1pbobooboooooooon
b TOOOOooOOoooOooooooo

gooo

1. Bltazar R F: Chap 25 Electrolyte Abnormali-
ties. In: Basic and Bedside Electrocardiography,
Wolters Klumer, Lippincott Williams & Wlikins,
2009.

2. Mandel W.J. et al:The Electrophysiologic Effects
of Low and High Digoxin Concentrations on Iso-
lated Mammalian Cardiac Tissue: Reversal by
Digoxin-Specific Antibody. J Clin Invest,1378-
1387, 1972.

3. Jd0opoUoopooooooooooooo: oo
000o0ooooooooooooon
http://www.jsta.net/txt/new-ecg.php



gobooooooobooooood

ooobobboooooobod

googd

goon

ooboooooooooboboooobooooo
oboooobooobooobooooboobooa
ooboobooooboooboooboooooboo
ooboooooooobooobooobobooo
gobooooboooobobooooboooooboog
gobooobooooboobooobooooboo
ooboooobooooboooboooboooo
gooobooooboboooooooon

2?4y =1

goooo
221yt —r2=0

goboooooobooooboboooboobooo
ooboooobooobobooooboooooboong
ooboooooooobooobooobooono
ooboobooobo3goooooobobooooo
oobooooooooooooboooboooo
gobooooobooobooobooobooboog
ooboobooooooobooboooooboo
gobooboooooooooboooooboo
goboooooobooboobobooooboog
gobooooooboooboobooooboo
obooooOoboooobobooonog

ooooooogoe?

00000 (Doo0)00o0oooOooooon

1000000000000
ogoooooooooooooboobooooo
goboboooooboooooooooboooo

gbobooboobooboobooboooooooon

gboooooooboooooooboooboon

gbooooobooooobooobooboo
gboooao

goooooboooboooboooboboobobooo
gbooooboooboooooobooobooboaoo
gbooooboooooooooooooooboon
goboooooboooobooooooooobooboo
gobooobooobooobooooooboooo
gboboobooboooobooobooobooboao
gboooooooboooobooobooobobooon
goboooooboooobooooooooobooboo

oobooOoOOooobo0oooooooobodol poooooooo

ubgboboboooooogbobababa

gboboboopooooooobobobobo

gobooooooboobooobooooog
oooooooo ooo

ggooboooobbooodgn
gobboooodgbon



gbooooooooboooon 2023

1970 00O DO0ODOO Misner,
Wheeler 00 00O (Gravitation)D0 O OO OO0
ooboooooooobobooobobooooooo
goboboobbuooobbooobbooboobo
gobooooboooobobooooboooooboog
oboobooboobooboooobobobog
0000O00000o0oO00o0o (18720)000
gobbooobuooobbooobboooobo
0000000000000 (19250)0000
ooboobooooboooboooboooooboo
goboboboobobbooooboboooobooo
oo moo
obooobooooooboobooooobog
oobooooooooboooooooooooo
gogbogdbooobooboooboonbo
gobooboooooooobooboooobog
goboooooooboooooboooooboong
ooboooooooobooooboooboooo
gobbodbbuooobbooobbooboobo
uboooboooobooon

gboboboogobboood

obooooobooooboooboooonn
goboooooboooobooobooooboooo
oobOoobooooooobooobooooobooo
goboobooooboooooboobooooboo
gobooooobooooboobooooboobooa
gobooooooboobooobooooboo
ooboooooooobooooboooboooo
ooboooboooboooooboooooboo
goboobooboooooooooboobooboa
obooobOoooooobooog

ooooooobooooboooboooonn
oobooooooooboooboooboooo
oobooobooooobooobooobobooooboo
oobooooooboooooboboooboobooo
goboooooobooboooboobooobog
ooboobooooooobooboooooboo
ooboooboooobooobooobobooooboo

Thorne & O000000O00OOOOOOOCOOOOOCOO

gobooooooboooobooobooooao
gboooooooobooobooooooooboogo
gooooobooobooooboooobooooboobooo
gboboooboooooobooobooobooo
gboboooboooobooooboooooboooo
oooooooooooboobobooobooo
goooooboooboooobooooobooo
gbboooboobooooboooboooboobooo
gboboobooobooobooooooooo
gbooooobooboooboooboboobobooon
gooooboobboooboooboobooo
gobooboooboooooooooboooo
gbooooooobooooooboooboon
goboooooooboooooooooboobooo
uoo

gbobobobobobobobobobo
gbobooobooooboooooooooboooo
gboooooooboboobooooboooboon
gooooobooooooboooobooobobooo
gbobooobooboooooooooboooo
gbobobooooooooooooooooooo
gboboooooobooooooobooboobooo
gooooobooobooooboooobooobobooo
gboooooboooboooboooboooboobooo
goboooOooooobooooooooooooon
goboooooooboooooooooboobooo
gboooobooobooooooobooobooao
gboobooboobooboooboooooooooon
gboooooooobooosto3oooooon
gobooogooooooogooboo

goboooobooobooooboooooboo
gbobooboooooooooboooboboaoo
gboboooboooooooooooooooo
goooooboooboooobooboobobooo
goooooboooboooooooobooo
gboboooboooboooooooooboooo
gbooooooooboooboooooooobooon
goooooooooooooboboboobobon



gbobooooobooooboon
gboboooodaon

oboooooboooobooobooonn
gobooooooboobooobooooboo
oooOoooboooobooooobooooooo
ooobooobooobooobooooboo
goboooooooooboobooooobog
gobooooooboooboooooooog
ooboooooooobobooobobooooooo
goboooooooboooboooboooooboo
goboooooobooboooboboooobod
oobooooooooboooboooboooo
obooobooboooobobooonog

oobooboooobooobobooobooobo
oobooooooooboooooooooooo
ooboooboooboooobooobboooobooo
gobooobooooboobooobooooobog
goboooooobooboooboooobog
ooboooooooooboooboooboooo
goboobooooooobooobooooboo
goboooooboooobooobooooboobooa
goboooooobooboooboooobog
oobooooooooboboobooboooboooo
gobooboooooobooboooooboo
goboooooboooobooobooboobooa
ooboobooooooobooboooooboo
ooboooooboooobooooboooboobooo
goboooooooobooobooobooo
goboooboooobooboooobooobod
oobooooooooboboooboooboooo
oobooooooooobooobooobooo
oboobooboooooobooobobog
goboooooooz20000b0000000
oobooooooooboboooooooboooo
oooooobooobooooooooboooooo
gobooooboooobobooooboooooboog
goooo

gbooboogoobobooooboo

gobooooooobooooood

oooooge?

gopooooboooobooooboooooboo
gbobooobooboboooooooooboooo
oobooboooboooooo 3x 3000
gboooobooboooobooooooooboon
goooooooboooooobboobobooo
gboboooobooooboooooobooobooboaoo
gbooobooobooooboobooooon
gbooooobooboooboooboboobobooon
gbobooobooobooooobooooboooo
gbooooobooobooboooobooooboooo
oboooooooooooboooooooooon
goooooboooboooboooboboobobooo
gbobooobooobooooooooboooobooao
gbobooobooooboooooooooboooo
obooooog
gooooboooooooooobooooo
gboboooobooobooooooboooboao
gbooooooboobooboooooooooon
goooooooooboooobboooooooo
gooobooboobooooooooooogoooo
gboboooobooooboooooooooboooo
gbobobooooooooooooooooooo
gbooooooooooooooboobobooo
gbobooboboobooboobooboobooboon
gbobooobooooboooooooooboooo
gboooooooboooooooboooboon
gbooooogo
gobooobooobooobooooboa
gbooooobooboooooobooboaoo
gbobooooooobooobooooboooon
gooooooobbooobooobobooboooo
gboboooobooooboooooooooboooo
oooooooooooooooboooobooon
gobooooobooooooobooooooooo
gboooopbooooboooooooon
gboboooboooboooboooobooa
gbobobooboooboooooooooooo
gooboobooboboobobobogoobooobooon



gbooooooooboooon 2023

gobooooboooobobooooboooooboog
goboooooooboooooboooooboong
oobOoobooooooobooobooooooo
goboobooooooobooobooooboo
goboooooboooobooobooooboa
gobooooooboooboooboooobog
ooboooooooobobooobobooooooo
ooboooboooobooobooboooooboo
gbooobobooooobooooobooboooo
ooboooboooooobooooooobo
ooboooobooobobooooboooooboong
ooboobooooboooboooboooooboo
ooboobooooobooobooobooooboo
oobooobooooooooboooboooooboo
gobooboooobooobooooooobooa
oobooooooooboooooooooooo
ooboooooboooboooboooboobooo
oobooooooboooooboboooboobooo
goboooooooboooooboooooboong
oobooobooooooobooobooooobooo
goooobooboooooboooooooboooo

g o

oobooooobooooboooobooooDo
gobooobooobooobooboooobog
goboooooobooboobbooobog
ooboooobooooooobooooooobooo
gobooooboooooooboooobooo
goboobooooooooboooboobog
goboooooboooboboooooooboooo
oobooooboooobobooobobooooooo
oobooooooooooboboobbooobooo
gobooooooboobooobobooobog
ooboobooooooobooobboooooo
ooboooboooooooboobooooooo
ooboooboooobooobooboooooboo
dooooooooooobooooooooogoa
ooboooooooobobooooboobooo
ogooooobooooobooooboboooon

gbobooobooobooooboooooboooo
gbooooboooooogoboo

gbobooobobooooooobooobooooboo
gboboboboboobobobgoboooboon
gbobooooooooooooooooooon
gooooobooooooooooboobobooo
gboboooboooboooooboooooboooo
gbooooooobooooooboobooon
gboooog

goobo

1. N.J.ZabuskyO M.D.Kruskal: Interaction of Soli-
tons in a collisonless plasma and the recurrenc of
initial state Volumel5, Number6 1965 Physical
review letters

2. 000000000000 DOOOO0ODO1976 O
0o0ooooooooo

3. Spencer OGreiss Circulation Research 1002740
1962

4. 00 0000000000000 O0DO0OOO0O00O0OO
ooooleso,000ooooooooooooon

5. Saif Anwaruddin etc: Cardiovascular Hemody-
namics : 2013, New York , Springer

6. 000000000 0OOOODOOOOOO2021
ELSEVIER

7. Robert C. Little : Physiology of the Heart &
Circulation 3rd 1985 Chicago Year Book Medi-
cal Publishers

8. Benson R. Wilcox, Andrew C. Cook , Robert H.
Anderson : Surgical Anatomy of the Heart 2004
Cambridge University Press

9. Cha Hasdemir etc: Demonstration of Ventricu-

lar Myocardial Extensions into the Pulmonary

Artery and Aorta Byond the Ventriculo-Arterial

junction volume 30 Issue 4 P534-539 2007 Pacing

and clinical Electrophysiology

O000oO0oOoOoOoooooo 98soooooon

0000000 0o00oUooo0ooUo oo (oo

030)191400000000

0000ooooooooooooo ooooo

OO0 200800000000

V.. 000OOODOODOOoooooooo 198000

oooogd

0oooO0oooooooooooooooooon

0000000 1e00000000

00000000o0oo0ooooooooooon

(DOoo)j2e060 0000000

oooooooooOoOoOoOooOg,o 1998uonono

oood

10.
11.

12.

13.

14.

15.

16.



17. 0000000DO-0D0D0O0O00ODO DOoDbOoOog
0000000000 2011 96-1040 2012
gooobOoo0ooDboooobooooboo o
Jo000000DO0OO000DDO 2012 56-6702013
go0o00ooboOOooooboboboOoooooooa
0oo0obO0o0o0 bbooobobooobooboo
00 2013 18-26 2015
0000000000000 (Dooo)oooo
gooobobooooooooooooooooo
oooobbO oobbooobbooobboda
2014 53-62 2016
goooboooobooooboooobo o
gobooobooooboobobobob-0obo
00O0D0DOO0O0O000000 2015 55-64 2016
oo goog
Ooboo0 booobboobooboboboboo 2016
30-34 2017
oo goog
gooobb oobbooobbooobboda
2017 40-47 2018
oo goog
OooobO oDboboboobboboboooooo 2019
62-68 2020

goooooooooooo 1991 0000o004d
goobooboboobobooboboo 19930d
gooooa

0ooooOooooooooonD 198400000
poooooa

00000000000 ooOoo0 (oo)200000
oooooog

go0O000oDoO0bO0DbO0oDbOO 20170000000
ooooo

go0oo00ooOoooboOobDOoDoOo oo oan
ooo

0000000000 (oOUo0 Doooo
0)19920 0000000
goooooooooooooo-ooooogoa
gooooooo-200800000000000O0
P.G.Drazin, R.S.Johnson : Solitons :an introduc-
tion 1989 Cambridge University Press
O0o0o0oOOooOo0onooOo ooo 198roooog
oood
JO00ODO0O0oO0DOOooooOoOoboOobooooag 19770
ooooooag

gooooooooo vnooooooog
O0o000o0bOO0oOOooOOoo 201000000000
goobOOo0obOooooDobooooobooooon
goooboooooo 199i0oooooooo
oooooobooooboooooooooboog
200700 0000ooa

Oooooob booboboobobooboooo
00000000 1984 000000000 No.18
41. R.O00O0OD0O0O ODOOoOODOOooOOoOoooooo

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

gobooooooobooooood

010203201200 0OO0O

Charles W.Misner, Kip S. Thorne, John
Archibald Wheeler: 00000 00000 Grav-
itation 00000000000 DODODODOO
000000000 20110000000 o
00oooooo0o -o0ooooo-1968 00 O
oo

42.

43.

ABSTRACT

Arterial systems as algebraic manifolds

Hirotoshi Yokoyama

The ability to treat arterial systems alge-
braically has significant advantages. This is be-
cause the motion of fluid particles inside blood
vessels can be represented as a rotation about an
axis, i.e., a 3 x 3 rotation matrix. If there is no
algebraic structure in the arterial system, that
is, if there is no algebraic structure in the in-
ternal blood flow motion, the blood flow will be
turbulent, and not only will mathematical uni-
formity and simplicity be impossible to achieve,
but the kinetic energy of the blood flow will be
lost to some extent due to internal viscous fric-
tion. This is problematic in terms of energy ef-
ficiency, so blood flow inside blood vessels must
avoid turbulence as much as possible. Therefore,
in order to establish a stable and energy-efficient
flow inside a blood vessel, one must necessarily
assume that an algebraic structure is inherent in
the blood flow inside the vessel.

Since it is a cylindrical structure centered on
the vascular axis, it is convenient to mathemat-
ically analyze it in terms of circles distributed
perpendicular to the axis, since they are per-
fectly consistent with the internal pressure dis-
tribution. Conversely, because of the cylindrical
structure, it is mathematically possible to take
any kind of circular structure. However, in an
arterial system, it is most appropriate and most
harmonious from the overall viewpoint to config-
ure the arterial system with circles distributed
vertically around the axis. Therefore, the entire
layer taking such a distribution can be consid-
ered the harmonic form of the arterial system.
This is because it is most appropriate and at
the same time most harmonic to construct the
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arterial system in a layered structure along the
pressure distribution.

The arterial system is enormous only in the
area where the waves are propagating, but the
enormous area is completely controlled by the
internal vascular axis. The disk-like layers of
blood inside the vessels centered on the vascular
axis and the perfectly controlled motion of the
fluid particles of blood within the layers can all
be considered to be brought about by nonlinear
waves. Therefore, considering the vascular axis
as the center is a harmonic idea to the arterial
system.

It is a collection of algebraic cycles O cen-
tered on the vascular axis. The vascular wall

has a nonlinear elastic response both circum-
ferentially and axially, and the resulting nonlin-
ear wave motion must be considered to make a
cycle centered on the vascular axis appropriate
for considering the arterial system. The most
appropriate algebraic cycle can be selected for
the arterial system, and it is an algebraic cycle
distributed perpendicular to the vascular axis.
Thus, the arterial system, which is an algebraic
variety and at the same time a differentiable va-
riety, can be given only the most appropriate
looping structure. Moreover, this proper ring
structure is unique, for there can be only one.

Kanazawa medical center, department of anes-
thesia O
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ABSTRACT

What is ”nonlinear wave-induced mass
transfer?”

Hirotoshi Yokoyama

The movement of blood from the heart to the
aorta must be considered not as a mechanical
pump pushing blood by force as conventionally
thought, but as pressure waves created by the
heart propagating to the periphery with physical
properties as nonlinear waves, moving the blood
forward sequentially in the process. Thus, the
movement of blood from the left ventricle to the
aorta must be considered as the aorta sucking
in blood from the left ventricle. Such a physical
phenomenon is considered to be the ”movement
of matter by nonlinear wave motion.

Current explanations of the causes of gravity
are inadequate. This is because although Ein-
stein stated that gravity is caused by the geom-
etry of space, no clear explanation of why geo-
metrical deformation of space occurs has been
obtained. Thus, the underlying physical mecha-
nism of gravity is currently unknown. If we con-
sider that nonlinear waves propagating through
space create matter, gravity is also a nonlin-
ear wave motion, and the properties of gravity
must be explained by wave propagation in space.
The author believes that there is a large field of
physics in addition to circulatory dynamics, al-
though the author has been working on a math-
ematical paper by a mathematician on nonlinear
wave motion.

Kanazawa medical center,
department of anesthesia
goooooooo

0 920-8650

gooooooooo 1-1
ooooooono ooo
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e-mail 0 masui51563974@yahoo.co.jp
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ABSTRACT

Morphological changes of the lumbar spine by
CT imaging in the supine and lateral flexion
positions

Yoshinori Iwase, Asako Tominaga, Yuta
Horikoshi and Hiroshi Nagasaka

Introduction:

The lateral flexion position is standard for
epidural and spinal anesthesia. No studies have
been found that have precisely examined the
ease of puncture due to this flexion, the expan-
sion of the interspinous and interlaminar spaces.
This time, we performed a 3D reconstruction by
imaging the performer (I) in the lateral flexion
position during the CT imaging, and compared
it with the supine position image.

Methods:

This study was approved by the IRB of this
hospital as a prospective observational study.
The subject was a 62-year-old man with mild
age-related scoliosis. During another regular
CT examination, additional 0.6 mm slice sim-
ple CT imaging in the above two positions was
performed. The resulting DICOM images were
transferred to a DVD, imported into 3DSlicer
(http://www.slicer.org), and 3D construction of
L1 to S1 was performed. The distances of inter-
spinous and interlaminar space at midline were
measured and compared with two positions.

and 3D construction of L1 to S1 was per-
formed. Measure the measured midline inter-
laminar distance and we calculated the rate of
increase based on.

Results:

The scoliosis of the spine was straightened by
right lateral lateral flexion. The effect of flex-
ion was more pronounced in the cervico-thoracic

2X0000000000000000000 https://www.ct-tekijyuku.net /basic/equipment /equipment001.html



spine than in the lumbar spine (Fig. 1), but
the interspinous interspinous area (2.6-13.2 in
supine position - 7.8-15.7 mm in flexion, 1.2-
3.0 times increase) increased in all lumbosacral
spines. However, the interlaminar space (16.7-
22.8 mm in supine position — 17.0-23.6 mm in
flexion, rate of increase 0.95-1.06 times) was only
slightly enlarged (Fig. 3).

Discussion and Conclusion:

oooOooooOo0ooo Ccrogooooooooooooog

In this subject, lateral flexion position in-
creased in lumbar interspinous distance, but not
in interlaminar spaces. These findings might be
affected by articular process and flavum liga-
ments. Current method might predict the dif-
ficulty of lumbar puncture.

Department of Anesthesiology, Saitama Med-
ical University Hospital, Moroyama, Saitama
3500495, Japan
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ABSTRACT

In the management of medical equipment in
the operating room, a list of medical equipment
was conventionally prepared by hand, but we
have newly constructed an article management
system using GS1-128 barcodes. The database
of the articles consists of two layers: a primary
master DB was created based on kikidb, and a
secondary master DB was generated by combin-
ing it with information specific to the hospital.
The system was built as a web application on an
electronic medical record terminal. PostgreSQL
was used to build the database, and the back-
end program was created in PHP. As a result,
staff could easily generate a list of equipment to
be used by simply scanning an item barcode, and
order lists could be generated accurately and
easily. However, it was noted that manual pro-
cessing was required to update equipment and
data not registered in kikidb.
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ABSTRACT

Regression analysis method by Bayesian
estimation

Teiji Sawa, MD, PhD

To wunderstand regression analysis in the
Bayesian way, it is essential to fully understand
the concept of Bayesian statistics. Conven-
tional statistics refers to the so-called ”frequen-
tist statistical method,” which has been thor-
oughly standardized as a procedure by masters
of statistics such as Fisher, Neyman, and Pear-
son during the 20th century. We have unwit-
tingly struggled to learn it. We are now in the
21st century, and along with the evolution of the
computing speed of personal computers, meth-
ods such as the Markov Monte Carlo method
(MCMC method) and other approximation cal-
culation methods for integral values have been
established, and Bayesian statistics, which was
once forgotten from history, is in the spotlight.
Acquiring Bayesian thinking is not easy for us,
who frequentist statistical methods have poi-
soned. This article summarizes the main points
for catching the Bayesian way of thinking.
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ABSTRACT
Carbon Dioxide Intoxication
Toru Sato, Morio Iino

Since carbon dioxide (COz) is only one
exhaust gas produced by energy metabolism
(catabolism), it must be exhaled through the
lungs efficiently. An excessive accumulation of
COg3 in the body becomes toxic or harmful, un-
less COs is exhaled sufficiently. Symptoms such
as headache, dizziness, confusion, unconscious-
ness, coma etc. become more serious when the
rate of rebreathed endogenous COs increases
by alveolar hypoventilation and simultaneously
lowers the oxygen concentration. But, inhaled
CO, concentrations in air rarely exceed 5%.
However, one may suffer from so-called COq
narcosis, by insistent choked ventilation due to
chronic obstructive lung disease (COPD) etc.,
causing hypoxia, hypercapnia and respiratory
acidosis, resulting in unconsciousness and ex-
hausted respiration.

From an industrial hygiene standpoint, the
authors are more concerned with accidents in-
volving inhalation of exogenous pure COs, such
as leakage from liquified CO2 cylinders, COq
pipelines of fire extinguishing equipment in
parking garages, or from sublimation of dry ice
in an enclosed space, because not only CO5 can-
not be exhaled through the alveolar walls against
its high partial pressure gradient but also COq
is constantly diffused through alveolar walls into
the body by the gradient. Such a phenomenon
occurs even at 60 7% CO4 concentrations (indi-
vidually depending on training, habit, etc.) and
at higher concentrations when COs is diffused
inwardly through the lungs all the time. This
should be called specifically’ toxic acidosis’ , re-
ferring to respiratory acidosis when endogenous
COg4 can still be exhaled through the lungs to
lower COs5 concentrations in air, even by the in-
sufficient respiration.

When air containing 10%CO> is inhaled, Oq
concentration in air becomes lower to (90% x
21% = 18.9%) = 19% by displacement. This
stage is not hypoxic yet, and symptoms like
dizziness, unconsciousness, etc. shall be due to
CO5 poisoning. When one is left there alone
without help, he/she shall be unable to escape

from there, and may be found expired later.
Therefore, 4% COsz for Immediately Dangerous
to Life and Health (IDLH) value is proposed by
National Institute of Occupational Safety and
Health (NIOSH), in USA.

Particularly, the unique activity of COs in
vivo is that it dissolves into blood about 20 times
faster than oxygen due to the rightward shift of
following reversible reaction:

COq + HyO <= H,CO3 == HY 4+ HCO3

catalyzed by carbonic anhydrase in erythro-
cytes. Erythrocytes play very important roles
in the storage and transport of CO2 as well as
Os, helping each other. Thus, CO5 undergoes
such a series of chemical reactions during the
blood circulation in the body, and when it re-
turns to the alveoli (shifted to the left by the
Haldane effect), it is discharged back to COq
gas. While CO5 seems to be an unchanged inert
gas in the external respiration, COy works very
actively in the internal respiration indeed. More
CO; accumulated in the body causes more se-
vere acidosis (Henderson-Hasselbalch equation),
and more severely the buffer function fails, lead-
ing to death finally by COs poisoning.

One of the biggest issue to be solved in Japan
on misunderstanding COy is that a common
thought: “ COs is inert and non-toxic to human
body like nitrogen” is still somewhat believed.
Because of this misconception, the Appendix 6
entitled “ Oxygen Deficiency Hazardous Loca-
tions” in the Occupational Health and Safety
Law enacted in 1980 by the former Ministry
of Labour includes Item 10 ”Refrigeration and
freezing using dry ice —” and Item 11 “ He-
lium, argon, nitrogen, chlorofluorocarbons, car-
bon dioxide and other inert gases —" . Thus,
both items still remain officially.

This issue should be corrected, because ex-
ogenous COs at quite higher concentrations be-
comes extremely toxic in a living body, and hy-
poxia due to O displacement by COs in air is
apparently not an initial and dominant factor
in the disastrous accidents as previously men-
tioned. At “ Accumulated CO, Hazardous Lo-
cations” , COz-monitoring systems with alarms
set at CO2 concentration O 1.5% shall be pro-
vided adequately for safety.



In Wikipedia [CO5 is an asphyxiant gas and
not classified as toxic or harmful in accordance
with Globally Harmonized System of Classifi-
cation and Labelling of Chemicals standards of
United Nations Economics Commission for Eu-
rope by using the Organization for Economic
Co-operation and Development (OECD) Guide-
lines for Testing of Chemicals] is stated. There-
fore, CO, is not listed in the toxic or harm-
ful substances according to the Globally Har-
monized System of Classification and Labelling
of Chemicals: (GHS)-classification. However, as
mentioned above, this statement is erroneous.
Also, asphyxiation itself is harmful to health.

The OECD Guidelines state, in Test No 403
for* Acute Inhalation Toxicity” , that as of [Ex-
perimental animals: —the preferred species is
the rat] and [Interpretation of the results: De-
termination of the median lethal concentration
(LCs0) provides an estimate of the relative toxi-
city of a substance by the inhalation route. Ex-
trapolation of the results of LCsy and acute tox-
icity studies in animals to man is valid only to a
very limited degree].

This means that the OECD has adopted the
GHS-classification for the purpose of drug dis-
covery etc. in pharmaceutical animal tests,
where LCso value on the rat is used to com-
pare the toxicity among drug substances statisti-
cally. Therefore, it is not appropriate to use the
GHS-classification and LCsg value for human
health and safety. At least, LC Lowest (LCLo)
on human value shall be applied, because min-

00000000000 (d)

imal mortality on human is wanted. Moreover,
Lowest Observed Adverse Effect Level (LOAEL)
on human is desirable for health and safety.
Thus, the authors recommend 1.5% COgy level
for prevention against acute inhalation toxicity
and 0.5% COz level for protection from habitual
inhalation toxicity.

However, dated 2010-03-31, Japanese Min-
istry of Health, Labour and Welfare (MHLW)
demonstrated a model of Safety Data Sheet
(SDS) on carbon dioxide by using the GHS- clas-
sification according to the OECD Guidelines;
CO2" as an inert asphyxiant gas without harm”
became ‘ unclassified’ or ‘ out of area’ at
the acute inhalation toxicity item. This is not
a correct statement indeed. Accordingly, most
SDSs on carbon dioxide in Japan appear quite
incoherent, mixed with information from other
resources. [

* This ABSTRACT also includes our previously
published article entitled Carbon dioxide Intox-
ication’V | to be one summary.
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ABSTRACT

Inductive and Deductive Research

Hirotoshi Yokoyama

Many full-scale conference presentations are in-
ductive studies based on the testing of hypotheses.
Many questions arise in the course of everyday clin-
ical work, and appropriate solutions cannot be ob-
tained even if they are researched in textbooks or
articles. Therefore, we divide a clinical problem into
cause, process, and effect, identify which part of the
problem, formulate a hypothesis, and clinically ver-
ify it. In fact, full-scale research that becomes a the-
sis follows this pattern, and this process sometimes
reveals things that were previously unknown.

If there is no way to return to the university and
no one to deal with, then mathematical deductive
research is effective. It can be done anytime and
anywhere, without doing anything to the patient,
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and with only the process of thinking at the same
time while doing something else. It is, so to speak,
a study that can be done with nothing in hand.
I would like to mention that geometry is particu-
larly effective in this case, and the study of three-
dimensional geometry in three-dimensional space is
particularly important. If I were to divide the fields,
I would say that algebraic geometry, differentiable
manifolds, analytic dynamics, and continuous group
theory are the most important. However, algebraic
geometry brings the techniques of geometry into al-
gebra, but in order to use them in medical research,
the techniques of algebra must be brought into ge-
ometry. This is the opposite of the usual direction.
It is also good to be able to program. I recommend
C++. I would also recommend that you learn to
program in C++, because mathematics does not
cost much money and seems to make sense (although

-111-

it takes time) as long as you are thinking for your-
self. Used books are also effective and inexpensive
in the field of mathematics. However, it must be
stated that this approach is much more dangerous
than case reports and inductive studies. In fact,
in most cases, it is not even understood and must
wait until it is eventually demonstrated by inductive
methods. Only those who are willing to do so should

engage in deductive research.

Deductive research has the potential to make
great theoretical leaps that cannot be derived from
inductive research.

Key words Inductive Research, Deductive Re-
search

Department of Anesthesiology, National Hospital
Organization Kanazawa Medical Center
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ABSTRACT

Personal history between Japan Society
of Technology in Anesthesia (JSTA)
and Me.

Masakazu Nakao

I have always been interested in the inconve-
niences around me, what is missing, and what I
wish T could do.

As an extension of this interest, I have been
searching for ”"what skills and innovations are
lacking or needed in the field of anesthesia and
intensive care” and "what I can do for them.”

With the 40th anniversary of JSTA, I looked
back on my own involvement with JSTA based
on the proceedings of past JSTA meetings.

Key words: technology, needs, devices, ideas
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Electrocardiogram R-R time variation (RRV)
of cases who died after cardiopulmonary
resuscitation and who recovered
and was discharged from the hospital

Toshimitsu Nogami

We analyzed the electrocardiogram R-R time
variation (RRV) of deceased and surviving
patients after cardiopulmonary resuscitation
(CPR) over time. A decrease in RRV is highly
evaluated as an indicator of prognosis prediction
and deterioration in the areas of myocardial in-
farction and heart failure. Since we believe that
changes in RRV after CPR may be an indicator
for predicting prognosis. we reported one case
each of death and survival after CPR.

A decrease in RRV often indicates dysfunction
of the autonomic nervous system (ANS). ANS
dysfunction complicates the clinical course of
critically ill patients admitted to intensive care
units, including those with trauma, sepsis, neu-
rological disorders, and cardiovascular diseases.
ANS dysfunction has a negative impact on out-
come. RRV as autonomic dysfunction test and
evaluation may be a diagnostic and prognostic
tool in patient care after CPR.

Key words:

CPR, RRV, R-R time variation, prognosis, auto-
nomic nervous system, PPV, P-P time variation

Naruo Orthopedic Hospital
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MV within 24 hrs %
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Out of hr discharge %
Readmission %

ICU mortality %

Hospital mortality %
APACHE-IlIl score

APACHE-Illj predicted mortality %
APACHE-Illj SMR

ANZROD predicted mortality %
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