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RIPERHZEIZ 72 o TEUFRRE S TCEHDOFE TH Do i
BBl DRI & B EAL KR T, B 2
IR E SRS & BE O LD & EmAHL
ML Tz, MR RS ZEPAR LRI -7
DTEZEOEFEREI T, BHIIALE OBH A HH
LRPoTOTERFICHL & BEOEXITTR
TS OB G A 9 1 Th o, BIRFOFL
2 DEZITHIIF LT, ZDEZHIE LWDRGE
T5Z L EBWORRPST,

DURES T, WU & o IR T EYIBA
M DWEEEE LT 5D &, IEIEAZF U 2 Iz 2RI
FE I E A3 20 mmHg AR L. PR THRFITIZ
MEARIEST B Z LlTkBDdDNe, JeEICHE &
Torbrn] L&, AENZAS RV ITHL
EZ T, T ZNREENZRBIL MG L THAD
T et L. 50 FlaEDTHAD LN ZZ LI
TIEDZEIED > Tens, KIEEZA T 2 EHic 26Tl
JEDMER U, 2FITOHEBREML T, R T
REIZIXIZIERIEIZ IR L CTWie, IMATEE D284k
" 6# %5 L —Fi 7 hypovolemia Z 7”1 L T
W7z, L2 L. hypovolemia (272 2237 &
o T,

FN S 1.2 FRICHEEEETA TND &,
[ oF LI X 0 IR O N R &
7u X% 75 Y1, (PG, prostaglandin I,) 23
S, A OIMAENRIC &V flushing 238 Z
D, MENERT DB ENSHERHIZEE -7,
T FUIBAM T HAT S D ME R #ES | & D i REH:
BHDHEEZ, 4 H0EBEOH 25 TEHIRILF
O PGL2 DIRHEINTH D 6- 7 N TR AKX T T

Fdith

¥ v F,a (6-keto-PGF,a, 6-keto-prostaglandin F,o)
ZIIE LU CTHR, Z ORGSR, MR N IZ WS
LFEZE O flushing 23 Z V. 6-keto-PGF 00 DIRJE
M EF LTV,

FE— 2o DOBIL & BHINALE & MEET & D =
DD BB AL LTz, BHIIALENIC %03
DN EZIZ T LIS BEZ DN B o b,
Z D% OFER T R T RS O ff & & BEImALE o
FREEITHIBEA D 2 kit U, i B I3 BE A 2
EVOFERBELNTIZTTH D, ZLT. ZD
FEREZT T, WO DR S TEImALEI 2K Z 55
AN, b o ERMEENIZEB DN D L
Nz, —F, MFETIZES >N EXiz, b
SHDUIELSEZD TIN5, TR T DORRIN
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RO B EMTE b LR,
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1. MHEZEERPE - - AR, 6E 25

® R F R

F—"7— R ! blood pressure, circulatory equilibrium,

pressure-volume loop

MEX, RN N CEEREED—DT
HY. LHIHE (CO, cardiac output) & I AGHEHT
(SVR, systemic vascular resistance) DN F > AT
LoThEIND, LML, MEREHRTHH-T
b, AT LSRR 2 BT 52D TR
R0, FRRERRIZIE, o RS & E Y 2R
WIEOH FBLETH Y. MAHENE NS &
REMOE DA L. MO TR 272
RDVREMER D Do ARTIE, O OBEfF
B DGR OBER & HEVRE OBEfR 2 B
L1 - REifR O EEMAEDES Z LT, E
BREBOEBIZELTHZ EeHNET 5,

PGBl 2 HifR 3 5 L CHRER DR, AX—1
V7 OARIR & A b v OFIREFRIIER T
H5 VY, pnEihEE. AREEE TR
BRE2R L. GREN BRI 2 Lo DM
T35, ZOMROMX X, LEOWHEER I TIX
<, MRS BR AR OREL 2T VY, —F
THRRTRIIRE. R R &G EEORRE
AL, BIREREAY 0272 5 42 AR IS 78
R EMES, ZOEELHFEEDZEIT X - T kR
WHBET D, I oilifik. Bllc A EE.
fijlz AR @ IGERE) 2 & D7D FE—Fi kE
Wi T ERTE, AR R & IR iR
DR EDEBR AT 5 & 72 % 220, JEBRTH 30
M HEREDNZS AL U T2 BR O R LT DB & % 15 1T
ETL2DIZEATHS (B 1),

E - waElhiii, OB0 1 0MUCB T AT ER
EOBGRERT . ZOhfRIZ. IHEEE KT I0E
K E - BFEBEA R (ESPVR, end-systolic pressure-
volume relationship) . LR M: & 2 3 HL 3R K W T -
R %4 B £% (EDPVR, end-diastolic pressure-volume
relationship) . Hif & fif & 2 9700 8 LR K IR R
(Ved, end-diastolic volume). 48 1% 29 FERhE)
k== 2 % & (Ea, effective arterial elastance) |2

XoThED, JE-AEIREOMSIX. —HHH
= (SV, stroke volume) ZJE %3 2 A EZHE & Az
PO CE S AILH D, Zhick v, MEDZEIENR
EOBERIZED 00 EMHB LT 25 (K 2),

JE - AR TENENOEHENEIL LI L &
DOOLHHRIIFRD S Z 7 DB E 2E 2 ThHD.

Ed
5%
il AT E AR
=
I
K S
H BRTFER
=
==)
ERATCR TR AR
aRE
M1 RERTE
ESPVR
Pes

Ped

2 X-BEMR
IRsERYE - BHEEE (ESPVR). #LRREAE -
RiEME %R (EDPVR). ¥LsEREIRTE (Ved, end-
diastolic volume), IREHREHP T 5 X2 U X
(Ees). EZBIRTS R4 X (Ea). 1EIHE
E(SV). IHERIE (Pes). #HiIRARLAE (Ped)

* TR RN R
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WS, ZO K5 R—HHERE T OETHFEIC
TR SRV AICERESLETH D,

a2 Uie A, ESPVR OHE TH 5
A 5 2 &% > A (Ees, end-systolic elastance)
ME N L. BUEARME (Pes, end-systolic pressure)
L SVIHIERT %, ZinanimHaEiiii T8 x T
A5 L., FUHTAMN TLMATES RS DTS 7
X NEBEFHTHZ En3brd(E3),

PEARMEAME R Uz 4. EDPVR O & A3 L5
L. #E5RAK AT (Ped, end-diastolic pressure) 13 _E
795, MUMAHEZHTZDIZX D EOAL
HRIES N L 72 D 720, A EIRIT NIZE
#H45(R4),

i BEa i3 FHIES Pes il L. A4 — A
DOEHIZH WS & Ea=HR X SVR RS D,
ZIhHOAHERIE - REMMROERTERT

Em%%ﬁﬂwmwwaﬁéozh
&, Ead LR LA ITE. HR LR OPE

L. o=

FEIZDRIZOBEBLESZ L8325 (B5).

PR & I - ARSI, FheZnEie
WD 5. FEETAIX. O E & EIRE RO
NT v ABEBREINCHER LTV, A DRT
A — & OFERAHR RO/ ORIz b
TLEH5, ~HTHE-FEMEZ. &RF7A—X
DAL Z BT TE D28, BT OELZ
zizw, Lieno T, WE2miemiciEm
FTHZ LT, X UGB E) AR O HLfE A3 I RE
b,

MEE. A& L EEIIONT > ATk -
TIRESNDEN R RNT A= ThH D, TEBFH
DOMIZ Z > T, MAHE EFHIRBRO T > A
PR TE ., T - REHMIROSH 2 U TS
ORI RGN RE L 72 5. WEHEZMABRDED
ZET. K0 aEN IR BRE B OB NS D,
BEERIC BT DIEREH O E 2 ESE5Z &n
T& 5,

X 3

IRMEEIMET LI=HE. ESPVRDIEETH S Ees BMET L. UNHEREAE Pes & SV IXIETT 5, PV
W—TRROTSINLEDTFINEELT . B LHOLEIRETHE S DHENMET T 576,

MEHEHBRITICHEST 5.

L

X 4

PERMEAMET L7=354. EDPVR DIEEA LR L. fRRHE Ped (FLF T 5. RICMEHEZHY
EOIZEYEVRLHRENSDEL LGS0, DREEHRETICEHT 5.
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2. BELOASIGHREE LT B B

I S T

LI

A By R R BB BT BV T R -
R - il 5 - IHOTEBRARSIT Uy ik
SMAEVEE S OG- 2 Al I s L. P
(AP, mean arterial pressure) * [0of1HE (CO, cardiac
output) * .05 £ (LAP left atrium pressure) % %
B LRI Z &8 EHESZ, L LE
JERFEHIZEEREOAMIZRE L, -
WRIZ XD NGRS RO nd, AL
DX 5 MEEZTR L., & LTz B e 2
Hi & LT, ARG B B b E 2 o
B o=zl X0 BELT DIEERERE S AT
LAEHHIELTE T,

JRIEE D IR S R 7 A

B ORI EIL. WBREIHEDO Y A7 &R
b, ZORY. FIEHELGIC K D% AP &R
NEEND, FHHEOITEEOWZE T, i d i+
#1457 w7 KL+ U > (NA, noradrenaline)
HERGY 272 %2% LEY (B1A)., ¥ 25
AZHEAPHZ AN LTV AT 2 2RET S
Ll RIMERIC NA B G B2 HBHG L. AP &
H B A~IEEIZ NAE & B#EF9 2 (K 1B),

I E DR INAS, FRFSESR I & 5 MASHETR
DOBBIZZ DY AF A THHHLTEETH D53, A
PEOARES - DHEREAR RO M IR A ORFIziZ, B
ICHEHBE G OB TEATHTH Y, W IREE
LDV A7 5B D, RIRITIE U T i) 2z 5385
OFIR - LGNk SN D, AT Z O
TEITRHL L OIS 53 D FLHs 2 a hG I 2 L
EBR GG 2 I HE b4 5 > AT A& B3
LC&E i, Y AT A0 - MEHERE 2 B
WA, ZOWMNEE 2 EERET 5. Z0v A
T WBASE OFAZHLEE & 72 o Te OOV DIERIIGER -1
HHYTHh D,

CLFRI G BRV- 15 BHGR OD E 7.

Guyton & OE B V- B E ¥ (B 2A) TiX. CO
iR & # kR E (VR, venous return) HhifR D22 ki

5 CO L4505 E T (RAP, right atrial pressure) 23T
HEN.ZFDOPE A B =X O 2T BRICT 5.
L% L Guyton BEGm Tlid, EIRWZAEL « DAL
IZ B0 2 MATEREARHT 23N #E T d > 7z, Sunagawa
51X, Guyton BiEmZ Lok L. £ 0 G50 P58
SEHER R A ST Lz P (R 2B). 2 OBGE. K
PN RIEBRR B A DEN SR B 0. F L
TaH - g 525 MERIT ML, DI
L IMAEIRONVHIRAE S CO - LAP - RAP 225725
3 RICHERE LT3 5. OlEsh 5o CO .
LAP - RAP ST HIE 7S 02 AZ—) v 5
BNz D> & v ML, e ETiEa CO ik
ELTEEIND, M BOFEE~D VR 1%,
EHOLDERRALO LFRICi&ET 572D, LAP -
RAP 2388 hnd- i U, FERE Tl VR 3Ef &
LTINS (B2B), A CO iR & VR Fim
DA S (B 55 22 5 CO(= VR) - LAP - RAP
RPMEND Y,

DB A 5 D CO & LAP - RAP OB %1%, LA
TOX 5 BB X v BREXH NS,
CO =S, X[Ln(LAP — F,)+ H,] ©®
CO = Sy X [Ln(RAP — Fp) + Hy] @

RO 3 WOTEEAE T 1 R (BiA CO
i) L LTREND Y, S, - Se i, difio
& (DF Y HERE) 2HET 5, F.. Hy. Fi.
H X BB L A7 SN BT, A COhifRIx S,
L Sy TE ORI ZE T A —&ZILTE 5,

MA&¥#A> 50 VR &, LAP - RAP OBfRIZ. L
ToOXoicHEARIIND.,

VR = V/W-Gs X RAP — G, X LAP @

Z ORIT 3 wICEE B m (VR FEm) & L
TR, AERIMER (V) ORIz vy, F
b ENICETBRET S, W, G GpldFEMo
X 2D BPNFE—E L R72ED, L-oTVR
SN V OARTZE O¥EMRI M2 5 A — &k
T&EBY,

B . ROQO@ DEN TR R OfiE & L
TEHTE D, Wiz CO-LAP-RAP 23,
FREEHTHZ LTS, - Sy VENEHET S
2L TEB Y, Z oSN OHEROREKDFH]

* ENLEBREHRIIZEE o X — AR F TV H Y A SRR - A BRB) &R



6 EBRTIE 5464 H 15 (2025)
(A) APDEIEIEE
ShAlEDE
AP (EHEE) ;?L.{ g | mmn> ol MEAEE —> AP (GTE)
B) oo mmemmocanzms | (O VDS SRR U CEMERE U,
S5 ATHAT B EAPEHEE RN
6 - 6 .
5 ] 5 |
/\ ? l\ ,0\
NN N
= g = i E
Q{EE 2 j Q!‘E 2 J
%g 1] %g 1]
0 0
180 | 180 |
~ 160 ~ 160 4
£ £
S 140 | g 140 |
£ 120 1 £ 120 M
o m &
3 100 | '3 100 |
80 80
120 | 120 |
S 90 ~
E E
E £
& 394 &
0l : ; . , . 0l
0 2 4 6 8 10 0.6 -
B (9) —
£
£ 04]
9
O:Z 1 W
<
= 0
0 5 10 15 20 25 30 35
BERE(93)
1
(A) : BB OELEZFHTS. /LT FLTU U (NA)BERS DA TLOERXR
B) : A VIILSVRAREDEMICLYMEAP)MET L., BELENFEIND
(C) : PRTLEHFTICAVILIVRAREZEMNIES L. NARSENBBMICHAE ST, AP

& BAZME (i) ~EBMISHIE S i, (Y& YRESIA)

HTHD, DFEV AT H Y BT —FT )T
CO - RAP - [ili BIRIEA T (LAP D542 A3FHIT
X725 MO CO ik & VR SEfAHiIT 5 °,

PEEDPHTEER 2 W IR BRI Y 257 A AT
R S 25 A

ARG B LRI S ITIE. b AT
CO & LAP ZIEHEA~HIET 5 20icix. #DIE
WAETHEA CO g & VR SN D X 5T S,
LVEEARMEMT LI N 2T D (SIS,
LTy TIALTNWDBDOT, S, HIE Sy FlMEz D
72%). AP1Z. CO LBk ORI TH 5
MR R ICXVREEND, I-oT, THERF
ETCOZKMTED L, HLIFHEAPIZH
HOEOICREZHIMT S E L., ZOHGHITHE

SERAFTRE S ITHERNMITRT X 5 RIFREH
VAT AR LEY. Z0v 2T AOFIET 2
YEa—&iz., HEDOAP-CO-LAP %2 A 13
5L, ®MnTHEHES - V-RAREH IS (K 3.
Q BRI ERE O BEEE OB H ). HIfExT L 0
AP-CO-LAP 23l5E & dv, B4 DIsA) S, -V -
ROMERFEH NS (K3, € BREoHE
TE)o Sy D HEIEN & B HME ORI H S X R
PGB S 3. R ORI EES & M LR 3E,
V OIS Tl - FIRFI OG- 8R% 4
HEnsd, Zokoiz, S - V- RAEHEER
E~FRESE, ZORREL LTAP - CO - LAP 28
HEE~ LRI D,

K41z, ODAERKITEIT 5 AR 72§ 185 5] 2
R, IR 0 M ZBE T D & VAT Al
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CORH#R A CORIIR
(Frank-Starling#if#g) 300 \
/Eig‘ ,/g-IJ__I— < \/
. GEa . TR
& Ry i
g VR
o Nt
@) 8 00— |
VR .
-4 0 4 8 %o 10 RAP
10 (mmHg)
RAP (mmHg) (I;nﬁ,:g) 20 %
2
(A) : Guyton 5> DT HEMGRERFEEHER, DAL= (CO) MR & FHIER (VR) fHIEOXR M5 CO - B
DEERAP)ANREES NS, (R & YKRZESIA)
(B) : Sunagawa 5 D BIFEMLRERTFEER, MHE COMKRE VREEOX AN S CO - RAP - ELERE
(LAP)ASRE SN B, (XH 2" & YHRZESIA)
dE1—AICBFAFHAPILTVIA
v ﬁﬂga‘; é E@E BE LHEE(S, + EIT] \ EIvE]
EfEAPIE —p i - Tiilns 'l S | > —rv APfE
S . = = s
Ecof—» S AR e P e T o
EEREW)
=) APfE + I@’?srﬂ : %umll > &
BiZLAP{E =——>| — - ) %U{ﬁ[]ggk LAP/E&
EBIRR(V) DhEE
(Sv) v
M
Ry =
BEE
MRE(V)
HITEIPC
3 MITENREEEIRMES R T LOERXR

OIFEEBRMED AP - CO - LAP IS THEEHY 5. EELGBFRLTHERFEHRE, Chizdl, OITRYT
£OI2, BHLTFLREDEENLREENSH A0 - CO - LAP (&, S, AMET LFHEIE L= CORERE .
KETE CTHMRERMEE (V) MEMLLAICFETHE L VR FTELDOFERETHS. EELGERT

BREODPERELO)TDL5. VATLEEAREEHET S, Uk ® & YRESIA)

BOHE (K72 Iy) - MEEERE (= he 7y
R) - ##H (FF A NT ) o%bR%2 B 8
WL, S - V- -REHELTZERMEBES
Bz, ZOFEE, Ko7 AP - CO IXIE N HiH
fEECTHE L, MikEREE Tl LR LT
LAP ZIEH HEMEE TR N L, 20X 5tk
OFFBREEL Y 2T MFEMELAREIZBWT, AP -
CO - LAP Z[AllEiz, IEMEIZ, &E L TIER A~

LIS 5 Z ENWRETH B Y,
BMELARLREIEL L., DERMEY 3 v 2 IRBIZ
25 L. PRARIER T (ECMO, extra corporeal
membrane oxygenation) X, DA EFIRN S 7 H
T — 7 e ZB A #EE (LVAD, left ventricular
assist device) Impella®) 25 DML TG B A B VA3
WHIND, LrL., ZhSEROEEREBIH
DOFEHIEIEMETH Y. FIZH#ETHD. Z0
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MEIZ ST 5 &0z, 3% 51% ECMO-LVAD ##
L1582 (Wb B ECPELLA) @ H B3I A5 A
B L. FOAMMEEHE L ", & 5ICHE
L35 &R R o N L g v i o T b 72
b, FEHDIZREOMZET, NTOWNEHE BhfHE s

(A)

LAP

A £CEP
CFP C .
Al ‘ T’E rp *ﬁigl . #1>CFP
T, & .,
/‘ S :

i RAP

FhENARE

AEIR -IEIﬁ::EF
...... |: T K
.............. .@hﬁﬁm"m.
EROAN
1
avEaL—4

[H 3100 — AP
i@ £ 50

27 LB LY, 20OV 2AF A, AL
ThREADIEE ERERIND 2HORELR Y T
(CFP, centrifugal pump) 28 (K 5A). A& 0%
EREICHET 2 X o BRI L. A4 CFP o
HRES° RAP « LAP % 3% 7€ U7z H il ~IE 1
#1435 (B5B), ZnbnFnoy 25 AH Ak
G B B ZE S W CRTS L Te,

Bboiz

FAx DIFBE Y A5 A - FlfH S 27 K&K
BT AT5Z LT, R EHBRA2 R
OEMEFFHEM - 2 AT IV AKXy 7OAM
T RIRICIRIR T 5 Z L8 T&E S, NLOEOHIE
X, BE R DL, HEAFICRENLS Z
LEARRIZTE SN LY. WINDY AT
L, IEBREEEGEROE &k B 5 2 L ITE R
TEX 5 LHfrE 5,

BRSNS
FRAS I R E FEAH B I,
fi B

BERE U 72 B2 BRit . 3 ~ CENLRBR A
Wt s & —EMERERROKRBOD LIz, B
MBI L TERIT SN RO R TH 5.

AR E

160 —— E(FPiE
w10 M = CFPi &
g2 S BiEfE
a g 8 o
L~ — BCFPRE
S £ 40

£

(A) : AT DB EBHIE S X T LOEXR

ﬁﬁ()s

BiEE

DATLIR, ERLDEEBRYT S 2HOELARY T (CFP)DEEEREZ IV E1—42 BEFHIEHT 5.

(B) : AT DB EHIE S R T LIC & HTEERFIHE

DRATLIE, EECFPOEEGEEZHIHT ST, ECFPORESL. RAP-LAP %, Hoh
CoHBE LI=-R BEE (EH) ~NERICHIHT 5, Gk Y& YHRZESIA)
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3. B - AR (PV-Loop) 7» & W7 LA Hl4#)

55 45 [l H ATEBRFIAE AR R - AINER T VR T T A

e 72 ERI 2 His LT

H A

F—77— R ! Ees/Ea. PV-Loop. Ees. Ea. Ved

LI

ERBOPHEEEZHET T DD DR L LTk
# (CI, cardiac index) <2, AWM OFREE L L TRA
Ry I A& 4%HT (SVRI, systemic vascular resistance in-
dex). FIAMZEHET HHEELE LT —RMAHE
758y (SVV, stroke volume variation) Z553% . %
NENEBHIRES A L 2HATIEDOFEZH
WTC, 2HMHPICilET D2 ENTE S, Li
L. ZU5OFEEMEN2bOTHY, LviE
B IEEREDIRIEZ Y TV B A NI D Z &
NTXIUE, EF Ml OIEBRE ARSI G H 7
L 2%,

L EEMIZ— A& (S, stroke volume) %
HETH=8# L LT, AR RS 2% v
2 (Ees, end-systolic elastance). E&h K&k S
A& A (Ea, effective arterial elastance). 7&=¥L
RARHAZ = (Ved, end-diastolic volume) O 3 D35
Fonl, ZhoixERERELRNE . ER%
A, EEAAMOEE TH D, T b 3 DD
X, ARE - AEfUR (PV-Loop, pressure-Volume

P (mmHg),

Pes
Pad

*
B X

loop) Z k% HHEFZTH D, PV-Loop i& SV ZHi
ET D =BEROBBREBEEN P OMiFEICRTZ L
NTX, Ees, Ea, Ved D3 DD 5 A — & A
BICHE LE=XF5Z LN TEIUX. PV-Loop
FHET D Z LR LD, /2. Ees. Ea.
Ved @ 3 DDRT A —ZITILE & EHERBE L
TRY., &4Eici b HETH D g ko
HERRIC AT R, ST 2 #ERT 5 LT, Ees.
Ea, Ved DILIRIIARI K EEZEZ BND, AT UR
Vv ATiL, Ees. Ea. Ved D BIORE - £ =
&2V > 7% T T PV-Loop ZHU4E L. Il FE D
IS 2 Z Lz on TR %,

SEEIILE & Ees, Ea, Ved

LU RIZ S EB I+ (Pm, mean blood pressure) & Ees,
Ea. Ved L OR# 2R TROEEX F 27k T 5,
PV-Loop O (X 1) X v,

Ees = Pes/(Ved-SV—V,) =« « « « « K (1)

Ea — PeS/SV ............ it(2)
2ODRNE SV EHEELT

Ees = Pes/{Ved - (Pes/Ea)-V,} - - - - K(3)
Pes T OW T3 &

Pes = (Ved-V,)/{(1/Ees) + (1/Ea)} - - X (4)

0 Vo Ves

Ved V(mL)

<« SV —>
1 EZE[X - B=EEF (PV-Loop)

EEXE-FERRZETIHTHY . EEHINERE.

®RET. TERMETNENNERIBERH ISR E2 R

(Ees). EHRBIRTISAHZ VX (Ea). EERRYEE (Ved) &L LTRESIN D, FHIME & Ees.
Ea, Ved DRI ORZE D L ITEMAIMICEHTE D,

* RRIF R TR RN BERRR - 2R
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Pes =Pm. V,=0 &35
Pm = Ved/{(Ees) '+ (Ea) '} + + - « ®&(5)
DEXv, EHMmMEARETHHFELT, £
BOLIGHERE - BRAR « BT D 3 ORBBKRT S
ZENPrD,

MEDOHINF & LTD Ees. Ea. Ved

Bk X 5z, SEHME L Ees, Ea. Ved &
BELRIX.

Pm = Ved/{(Ees) '+ (Ea) '}
TREND, HAWRIZBNT, BIRES A >0
BIIE L FHMmE &, il bR 7257
MEFEWHEZRDZ (B2, K3 : FHBEHREr
=098), ZTDOZ LD, EREHEELHRETH=
PHRIL, TbbllEEHETI=8ETHD L
9T EMTXD,

Jk#Erh iz Ees. Ea, Ved Z28ET 5 5k

A B Rz Ees, Ea. Ved T T 2 72HIT
%, =R - RK#RS v 7Y > 2 (Bes/Ea) 23k D
HHERH D, Ees/Fald, R LZ0ME %2215
KEWRDOAN S > 2% TETH Y, D DOFE?
WD Z itk > Tkdbhd, sEDSHIZ
BiF 5 Ees/Ea # W ET 5D ORZLL FIZRL#E
ERAR

Pm(mmHg)

ART(mean)(mmHg)

Ees/Ea = Pad/Pes* (1+ k - ET/PEP)-1 + - =X(6)
k =053+ (Ees/Ea)0.51 « « « « « « ¢ A (7)
(k+ « « ZEtasEpEE IR LE)
200X EHN L., =a2— b BTk > TS

T L2k Y Ees/Ea OREMMNEH BN D,

B H1 2 [ (ET, ejection time) <2 Aij B {4 1] (PEP,
pre-ejection period) i%. LEX -« LFX - BIRE
WD 3 OEMEITTHZ LItk >THELNS, D
BRI A Lc B2 7 v — 7z,
AVFUYA I ERET DI EITE o TR
ol (Y E TRl = 7N e el e MR D el S S RV Rl
ERTE, POEHIRD T —F 1<°. Swan-Ganz
T—TINVEHATLLENIFRENTH D,
BEEEIRE W BIIRES 1 > 2 Wt L. Flo Trac™
(Edwards Lifesciences, Irvine, CA, USA) % #:f¢4
5Z EITE o TSV &2/, ETIXERENRIE D
SEH B2 HEIRIEYIR £ TOREE & LT,
PEP X0 FEXK D QRS WD H B3 Y K0~ B0
BRITIBWT I H 2 BEERS 5 R 2 E TORFM (4
IAERERR]) & ET & DEERD D Z & THk, Ml
EOREF L., WEHAY 7 by =7 Ol %K 4,
5L LTRLT,

Ees. Ea. Ved ZZ L ENMANNIZEET D7D
IZi%. PV-Loop DX (K 1) i FFONulfd 2 AABIHR
»5,

2 ZHMETPIC Ees, Ea, Ved N 53RO F-FHME(Pm) &, BRES A U 5EBILT
Ei#mE (ART mean, mean arterial blood pressure) @ kL > F&RR
FITARICEWNT, BARES A oA LEE LEFOmMESL., LEOKXA SRO-FHMEIL

BEUVEREEZEDT=, Ees. Ea, Ved (IMEZHRETI2=BHTHSEEZ 5,

150

y = 0.99x + 10.979
R* = 0.9646 -‘*'
F i)

100

50

EEME (mmHg)

F

s

100 150

SSRIME (mmHg)

3 25FEFIZ Ees, Ea, Ved 5RO -FHME (Hidh; EFEE) &.
FIRES A oA oA LE=THMmE (8 ; ZAE) &0HEEAR

R : fEREREL



Fr4R ¢ 5 45 Nl A BRI R F 2 &

CENRR Y VR Y Y A DERWNRIMEREZ HIEL T 13

M4 E=-XBRH J7°'J % (Ees/Ea) DBIEDHKF
AERADPCHAMBBOBICKRESN, NM LTS T2 EMYRAABENT S LI

&> T Ees/Ea ZHIET 5,

Name Value

Time elapsed 010759842
Saving To C¥Users¥Anest.. ¥YYYYMMDDhh

Number of Q.. 4796

Ved(esSV) 72647

EFF 0834
PVA 466974
PVA(esSY) 448678

0/8000

3/ 0/ 29/ 33/ 3 [mssc] (360/71.00/68.00) [8

Opration
TP T IAb

|

IO fwwh,wm'\ i o

M5 RERYI +IIT7EE
EEELRICRYAENDER, BRERE. DERARTSN, A5

EEEICEEENARTEIND,
H ] (PEP pre-ejection period) .

ERHHBERS (ET, ejection time) MEFE SN 5,

EEOD T &IZI[X Ees/Ea

fED kL2 K45, Ees/Ea & EHME ( Z Z Tl MAP, mean arterial pressure T&RRx) D 5 7., s
KHE (Pes, end-systolic pressure) EEEBREN YT T INREINL TS,

Ees = Pes/(Ved-SV-V,) = =« « + + « - 2 )

Ea="Pes/SV =« + « + =+ = « o o o X (2)
Ees/Ea iz (1) &R (@2) #RALT

Ees/Ea = SV/(Ved-SV-V,) = « + « - - = (8)

X(8) % Ved ITHOWTHEHIFT B (V, =0 &75) &,

Ved = SV« {1 + (Ees/Ea) '} =+ « « - RK(9)
F72, Ees=FEes/Ea+Ea =« « « « « « - = (10)
2(2), &X(9). XQ10) iz k> THENz Ees. Ea.
Ved 2R ETX 5,

A eipadnLl|

1. I X > TMEME R LIz 7 = =1
7)) v EERESLE10HIZONT, 7= 7Y
VIEERTS R, 7= 7Y U545 40T
DIEDN-EIfE A HL Y paired t-test THE L7z,

< PHREINLEML >

MTFAR R 7 ==L 7 ) v 2B E5T5 L. K
RS 23 E 9% 72 HRIZAE RN L Pm i EH-$
% LY L. Ea=° SVRI &\ o AT O
X ERT5EEZ BN, DIHEEEZ T Ees
X CHFZEALEF, AR B 5 AR
PHDOMPED T 7 MTE->T Ved iZHML., SVV
PR TEZ5 ) (PPV, pulse pressure variation) XK
THETPR LK,
< HEEORER L EL >

7= 7 ) BRI L o CERITEIX AR
EH L. Eao SVRIZSH EIZHII L 7z (B 6),
SVV IZERITIAE T Liess, Ved IZOoWTITAEER
TAL Doz, 7= 7V VLD RE

HAOVERIT X o TRIIC Y — L S iins
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HR (bpm)

Ees (mmHg- m/mL)

100 1 Cl (L/min/m)
-—
/
2
0
50 0
pre post
Pm (mmHg) Ea (mmHg- m/mL) SVRI (dyne-sec/cm®/m)
85 4 4000
-———— C———
65 é 2 f—y 2000 ——
45 0 0
P <0.01 P < 0.05 P <0.01
Ved (mL/n) SW (%)
125 —_ 24
25 0 P <0.01

K6 HmMIZKAEMEICHTEHT7=LI7UREDOEE
Tzl BRI >TFEHAMEFIAEICLER L, Eat® SVRINEECEM L=, SVVIIEEIZET

L1=AS, Ved [CDWTIXEELRELERDHLEM o 1=,

HR (bpm) Ees(mmHg-m2/mL) Cl(w/min/m2)
18 6
100 9 3
5
20 0 P<0.05 0 P<0.05
Pm (mmHg) Ea(mmHg-m2/mL) SVRI(dyne - sec/cm5/m2)
5 5000
125
GO T —— T, ——
25 P <0.01 0 P<0.01 0 P<0.05
Ved(mL/m2) SVV(%)
120 25
0 P<0.01 0 P<0.01

M7 MEEIZESIMEERTICHES FREREFEOEL
EHMEDMETICH LT, PEEINLIELICEBRL T, Ees & CINET RS, Ea & SVRIMNMETL,

Ved DIET & SVV DIEMMNFERDH 5Tz,

FIREETRIZ D 0 . TR OMERKTT L5 %
Tens, HIZ X 0 JEBRIIIE A U TV DA
BOWTIZZFOMENRZ LNWEEZ bz, #59
X, iz X v A 206 B K & (Ve, effective
circulating blood volume) 233/ 33U Ved &%
THLEEZLNDN, 7=2=L 7Y VICEVER
MAERPHE L. Ve M7z, Ved ITZ8 L3 720> -
TeEZ BN,

2. WRBEIRIT X B IILEAR T 2342 U 72 B O Ees.,
Ea, Ved ®ZE1b% 21 BlIZ BT, 1 & [FERIZ I
JEAMER 95 0. MEAR R AE Stz 5 2R
TOMDNF-EIEZ LY paired t-test THE LTz,
< PHEINHZAL >

BRI X D58 L LTl - ARRY A4S LR

NAET . Ees X CLIFME R L.Ea <2 SVRIVZIE R L.
Ved 3R EIMF~OMBOY 7 ML VLT L.
SVVR PPV X ERT A ENEX BN,
< HEEORER & E% >

SEIMEDE NI LT, PREINDEIbIZE
H LT, Ees &L CIOIKF 2D, Ea & SVRI AR
ERL., Ved DR & SVV ORI RD Stz
(B 7)., BRI OZEILIZONWTIEZ, PRHOEY R
BRIMGE~OEBMKEDOY 7 "BRETTZ LD EE %
5Y e

1L20nFhicBNWTH, Ees. Ea. Ved D%
LIERER DIEBRIEEE T % CI R SVV, SVRI &
FEICIRBRBEIE DO/ Z R X b TV,
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PV-Loop THA A fasEiAD% b

ZZET. BREEOEIESNRT A —2DE
L UTRLEN, DB X DT2DIT,
Ees. Ea, Ved DE| & Z#— 2D DOH T, $74b
% PV-Loop LG % TA D, HIFEDFHEEOM
BT - 72 1 iz S iUFAR ik LT
7=V 7 RS LT EF 2B L. 2
RFEEEIZ X A MTEAKS I RA SN fliconT, %
N4 PV-Loop ETIEEROEALERT,

D Iz X3 MEETIZH LT 7 2= 7Y >
ZPE L7-BED PV-Loop DZAL
FNENEFONL—7 BRI XV IFAR T 2%

T LIEBON—7, TR T7=2=L 7)) 2L

rHoN—7Thbsb (K8, Ead EH LMEMN

Al o7z Z A2 EBes DNBHE L. Bz

BEATER SN Z 22X > TEYMED L%

AHOTND, AR, 7=2=L TV VLB HEED

ATHNWEN—TIZHEAF~RA L, Zhiz kY

Ved DEEMBEL D EEZ BNDEN. T OMEHT

BT HMOEEIZ XY Ved DZELIT 722 <

SVIIEH LRI EXRRRMICH L Hbvd, Ved

2 SV 23RS, HIMIZ X DA O3,

RERIMNAE OPHEIC RO FFIREER S I35 Z Lz

Yo TSN, Ees OBIHNT X Y Fi 72 73 A 55

P (mmHg)a

=
L

PRSI NILEDS ER$ 5 Z &R EICIET
x5,
2) SR DB K > TIER A Uz

PV-Loop O% 4k

FRWESE DR EIZ X > T Ees, Eaidkiz/hE<
Y. ThbLIHEARTSICBIT D EZ NHE S
el B MSASERSIND, FERE
LTCIFRFZAET, fISPOMAEBLELTD
REichbsEZLND(E9),

PlED X5z, Wl 5218 % PV-Loop
RioRTZ itk > T, DIRKEEE - AT - BiA
M DEDNT A —RERHETNE A, BRI
EICHRETE 5 X 91225 A28 W T, PV-Loop
ETHRZ DFRSITRE W,

PV-Loop 7» 515 615 15

P kDX 5z, PV-Loop L CIEREIAZHEZ D
Z LT, Ees, Ea, VedD=%F%sa> ba—)L
TBHZ LI XY fHEPOHPIC IR REETE 5,

Iz, Z @D PV-Loop 2> 513 H B [HHIZ D
THiHT %,

O £TWDIT, ERBPEARM I A X 2L,
FERRBIRT Z AKX > Rix & i BmiAR I
BIFHEMOMBEETH Y., ME O EIX
Ees & Ea %%, T 5 Ees. Ea Offixffl

CHmMICKZMmMEET, 7==L7 Y &5

F:7z=L7U 5%

0

V:(mL)

K8 HMmIZLAMERETIZHTZI7z=LTY &EI(ZLS PV-Loop DZE1L

P (mmHg )4

FORBREICIIMEESTHE
i RBREICEIIMEBETE

0

V:(mL)

9 FREOZZICKLYVMEETZEE LFED PV-Loop DZE1L
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Zh LI EBRERS v 7Y > F (Ees/Ea) D <. Z® PV-Loop IZ R} 5 O a X IEH 12 %h

flEZRDDZENARETH S, HlxiXd DR HRTHDHEF XD,

FIT B B PV-Loop # 7/~ 9 &. Ees = 2.1, @ &Iz, PV-Loop OFIDLLIZ L » T, EED

Ea=38T®» V. Ees/Eaif 1.5~ 2.0 DD ERMEEROMEIREND (B11). KIZH

MTHDZ 8,5 (E10), Ees/Ealdfh TRENEZMAB L. RTRENTES O

MN20ITENEELEBD TR F—NERR e LAbERLELOINTIROER O
p(,.,.,m|.|g)1 x:BFE(mL), y: E(mmHg)

|y:—2.1x+120| y=38x I

0 ’ V:(mL)

10 PV-Loop M5 5AIMN B1ER~EZKENRSH v T >4 (Ees/Ea) ~
EERBRA ISR VRE, EMRBIRISRAE VRAIEELICUEHRICEBTIERDIEZTHY.
BZD#ExEIL Ees & Ea #7719, TN b Ees, EaDftxfiEx b S ICEERBRD Y T >4 (Ees/Ea)
DEZRHDZENTTEETH 5.

P (mmHg )4

Pes
Pad

0 V:( mL)

11 PV-Loop & BRHZHER
PV-Loop DEFBEDLIZK > T, EEDHBRRHEEEDNENRIND, FTRINEZ=AK L, FTRIHL
HrOEEEELEOLELLDICHT I2FOEBEBOLNBFHEABEENHDELRY, BEMIZHFTRIN
EHAPOEBENIKRETNIE. EEOBREEENRETRETHLLEZ—BTEBI LI ENTED,

P (mmHg)

0 +— SV —> V(mL)
<—— EpV />

12 PV-Loop & EDV, SV, EF
Ved SV [ZRD x R EITREN, SISO LEICEF #AMT 5 ENTES,
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RN BEOMER L2 . 2L
X > TREED LT a2 —CTHIE Uz ERH =
(EF, ejection fraction) & & < #HBHd %, #HM
IR TREIN TR OmMBERAKRE TR, £
EOBENEENKEIRETHDZ L —
HCTHfRTHZ LN TX B,

® Q&B#T B, HffIC Ved ° SV IR 12 O
X FIZREN., T2 HHIC EF a4 %
ZLEHTED, Ved WEWETH > T, Ees
BINEL EaBRETED X5 A ITiE.
SVHA/NELY, EF &£ LTINS WL 7
%o ZHIFOAREIZIE - Te DRI B N TAHD
NAHMTERIZEEL, Ved i ZKZXRETH
B3, SV MRS 5 e DIz -+ e PrrE D 72
WEEDIZEFIZ/NS Wi ER->TLE S, &
TXL%AMEa ZMIET DI EBRLEEDR
HEZWHETDDITROBND, ZIhb
OB X5, TN DOERS—F CHET
&5, LWHZ &M PV-Loop LicTEEREN &%
KRTHZEDODRNVETHD,

PV-Loop IZ& FN B 1EH < 5% OWaTHE >

TR OPARAME - A E&BIRIL. IR ZE R T
e L2 95 (M 13), BIIE. A OEITICE
WTIX Z OHRARIE - REBIR OB IZE T
H o TRV, ZEEBHLIR A E (LVEDP, left
ventricular end-diastolic volume) % {52 587> -8k
FHZHIE LT, HERBED A IZ O T HEHMIi T &
5L 5T Lzn,

féi%f7% PV-Loop DR LflihDE=F Y 7

FAOWUEY 7 b7 =T iE. BANE T KRR
2o AR THIFT v 75— LTS, 8
TEON—=T 3 2B NTIE. 14 OFRTH - 7=
TR T 18 55 19 72 PV-Loop Z MRz ) 7 v & A
MZRRTE D, ZOf 57 PV-Loop 1X. 11
HZ Lizkd iz Ees, Ea, Ved, SV, Pes b,
IFR R S 2B L TB Y., OHZ & D Ees.
Ea, Ved Z KENIZHETE 5, BiEIXR 14 £
ICRREINDN, 757 74T5Z Lick-T, I

P (mmHg )4
Pes
Pad
—
0 Vo, Ves

Ved V(mL)

e SV —)

X 13 PV-Loop & E=HiiRAE
EEZDIRKRIE - BERRIE. E5REEZRTIEIELHY 55, LVEDP #REENDEHKMIAEL T,

PREREEDEHCDONTHFHETES L SIZ L=y,

14 FREFF D PV-Loop DY) 7ILZ A LR
FRCE > -E2 25897 PV-Loop ZREFRIZ) FILA A LIZRRETES, ZOESHIZ PV-Loop (&, 1
IDAZ EITR O 1= Ees. Ea, Ved, SV, Pes 5, ISR R ZFREHELTHE Y. 0 & D Ees. Ea.
Ved ZXKEMNIBETE 5,
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JEAR TR OMIE T R EER (il X 2 a8 R o
RTR2x, BRIPHIC & D % B0 DU 2>) % L.
7 =L 7 ) MRS, NI A TE B,
BUR TR, ZEOBIRAMIEZ Y 72 A AITH
5Z LI TES. ERIGROE - REBIRS D
MERNZ &, BB o Ficfthoh —FizonT
b R RIGET DREESZE DORFORENAIAT
HBHZLENS, T EOBEHREZRBTSHZ &
IZTETWARY, X VMR PV-Loop DV 7 v
2 A4 LEREHELRZW, £, Ees. Ea. Ved
D=FEHREZRAMTDHZ Lick > TEEHIE T
B, Bt EERDTETH D,

Bboiz

25 itz Ees. Ea. Ved ZJER 10> O
ez sk 2 ik e fEt Ulc, IiEOHI#EIZ Z
LOBEZRNPEEHD > T D E2REHNTR
Lice TNHDO=HFEAEY T IVZ A AT Loop &
LCERRTDZ LI T, Flediz, KooV
T J1y MR ZHET DT /e D 2 L AR
=Y gl

B AT DOWNT

AWFRIEHTAZ P OMAZEEOWMETH D, 18
HRFGHMBFEEREROEREET, ~ P UF
H ST o THE AT & 4 e O 33 A& & 5
20220063), ®fHBEFITIE. HIETHZERIZONT
M EIT, FEZ27,

FIREHBCIRTBIZ DWW T

AWFZEIE HAEE T2kt & o T
Hb., WEMRDY 7 b7 =7 ORMEZITIEE
fioTce HANE TR HIHY 7 by =
7 OBFEEM & LT, AMED 7 & d:[EHfge < —
r =& LCEERMI 2T T2,
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Results of dual chamber pacemaker implantation by cephalic vein cut down method:

comparison of complications with the puncture method.

Tomoyuki Fujita®, Tamiyuki Obayashi™

* Department of Cardiovascular surgery, Takase Memorial Hospital

Abstract

At our institution, we prioritize the cephalic vein cut
down method for dual chamber pacemaker implantation
as the first choice due to the concern about complica-
tions. If the cephalic vein is not suitable, we switch to
the subclavian puncture method intraoperatively. We
retrospectively compared perioperative complications
between the group in which the patients undergone cut
down method (group C, 139 cases) and the group in
which whom undergone primary or switched to punc-

ture method intraoperatively (group P, 121 cases). A
completion rate of 81% (139/172) was observed for the
cut down method. No hemothorax occurred in either
group. Pneumothorax occurred in 0 and 2 patients in
groups C and P, respectively. Hematoma incidence was
significantly higher in group P than that in group C
(9.9% vs. 2.8%, p=0.02). The cut down method result-
ed in fewer complications than the puncture method.
Therefore, the cut down method appears to be the first
procedure of choice.

Keywords : pacemaker implantation, cephalic vein, cut down
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Management of pneumonectomy in an adult congenital
heart disease with Fontan circulation under general
anesthesia with remimazolam: A case report

Yasutaka Funatsu™', Kazuhiro Shirozu™?, Tomoka Eri*", Taichi Ando™
Miwako Tanabe™*, Sayaka Osawa™, Jun Yoshino™, Ken Yamaura™

Abstract

Background Noncardiac surgery for adult congeni-
tal heart disease patients with Fontan circulation is
increasing. Special care must be taken to maintain
pulmonary circulation. Pneumonectomy is a partic-
ularly challenging procedure for pulmonary circula-
tion because of the intraoperative one-lung ventila-
tion (OLV) and lung resection. In this report, we
describe the successful management of a partial
pulmonary resection under general anesthesia with
remimazolam. Case presentation A 39-year-old
woman presented with a right ventricular single
ventricle Fontan circulation. A laparoscopic partial
pulmonary resection was planned. Remimazolam
was used for general anesthesia, stable circulation
was obtained with dobutamine and noradrenaline,
and postoperative spontaneous respiration was
quickly obtained with antagonism by flumazenil and
managed with stable respiratory and circulatory dy-
namics. Conclusion General anesthesia with remim-
azolam could be one of the options for noncardiac
surgery in the Fontan circulation because of its low-
er circulatory depression and rapid recovery of
spontaneous breathing by antagonist.

Keywords: Fontan circulation, one-lung ventilation,
remimazolam

Background

Since the Fontan procedure was first performed for

tricuspid regurgitation in 1971, it has been used as a
surgical approach for cyanotic heart disease when
biventricular repair is difficult ”. Due to the intro-
duction of the staged Fontan, establishment of total
cavopulmonary connection (TCPC), and improved
perioperative management, the 10-year postopera-
tive survival rate after Fontan surgery now exceeds
90%, and laparoscopic surgery, obstetric surgery,
orthopedic surgery, and other non-cardiac surgeries
are increasingly performed in patients with Fontan
circulation under general anesthesia ? ~ .

In a Fontan circulation, only a single ventricle is
pumping blood into the systemic circulation, with
the pulmonary circulation heavily influencing the
systemic circulation. During one-lung ventilation
(OLV) or lung resection with Fontan circulation,
which affects pulmonary vascular resistance (PVR)
and venous return, anesthesiologists should select
induction and maintenance agents with the most
negligible effect on pulmonary blood flow and cardi-
ac output. In addition, remimazolam has lower circu-
latory depression and a shorter half-life than midaz-
olam; therefore, it is suitable for continuous admin-
istration, early awakening, and resumption of spon-
taneous breathing using the antagonist flumazenil.
Here, we present the case of a patient with Fontan
circulation who underwent pneumonectomy using
OLV under anesthesia with remimazolam without
complications.

Case presentation

A 39-year-old woman, 160 cm in height and 46.3 kg
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in weight, was diagnosed with cyanosis after birth,
right ventricular-type single-ventricle syndrome,
ventricular septal defect, mitral regurgitation, a left
superior vena cava remnant, and mild pulmonary
venous stenosis. She underwent atrial septal defect
creation and pulmonary artery strangulation at 2
years, TCPC at 11 years, and atrioventricular valve
replacement at the age of 37. From the latter sur-
gery, a localized ground-glass opacity nodule
(GGON) has been observed in the upper lobe of the
right lung. Since the GGON was found to gradually
increase in size, laparoscopic partial resection was
planned.

The patient was able to lead her daily life without
any restrictions, equivalent to a New York Heart
Association I. Oxygen saturation (SpO,) was 98%,
with no decrease observed in daily life. Regular
drug intake included 3.5 mg warfarin, 1.25 mg bi-
soprolol fumarate, 2.5 mg imidapril hydrochloride,
40 mg furosemide, 40 mg spironolactone, and 7.5 mg
tolvaptan once daily. Oral administration of warfarin
was discontinued seven days before the operation.
The cardiac rhythm was normal sinus, and the elec-
trocardiogram showed a right bundle branch block.

Echocardiography revealed a single ventricle (the
right ventricle being the main ventricle) and a mild-
ly reduced ejection fraction of 53%. Atrial ventricu-
lar valve regurgitation was mild, and there was no
accelerated blood flow in the epicardial conduit. Re-
spiratory function tests revealed no ventilatory dis-
turbances; however, pleural effusion was observed.
Therefore, preoperative pleural effusion drainage
was performed.

An arterial line was secured from the left radial ar-
tery before anesthesia induction, and administration
of dobutamine 5 pg/kg/min and noradrenaline 0.04
ug/kg/min was started first to maintain cardiac con-
tractility and peripheral vascular resistance. Subse-
quently, remimazolam was initiated at 6 mg/kg/h
(Figure 1). After the patient lost consciousness,
the remimazolam dose was reduced to 0.5 mg/kg/h.
Because the patient’ s blood pressure (BP) was de-
creased, we administered a bolus of phenylephrine,
increased the dose of noradrenaline, and started an
infusion of colloid fluid while elevating her lower ex-
tremities. Once her BP had stabilized, a central ve-
nous catheter was secured via the right internal jug-
ular vein in a head-down position. In addition to
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Figure 1 BE HR, CVP and rSO, (left) during the perioperative period

BP: blood pressure, CVP: central venous pressure, E: extubation time, HR: heart rate, I: intubation time,
OLV: one lung ventilation, OP: operating period, rSO,: Brain regional O, Saturation
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standard monitoring, arterial blood pressure (ABP),
central venous pressure (CVP), regional cerebral
oxygen saturation (rSO,) using an INVOS™
(Medtronic, Minneapolis, MN, USA) device, central
venous oxygen saturation (ScvO,) using an Hemo-
Sphere (Edwards Lifesciences, Irvine, CA, USA)
device, and the patient state index (PSI) using a
SedLine® (Masimo, Irvine, CA, USA) were moni-
tored during the operation.

Circulation during one-lung ventilation was con-
trolled with dobutamine and noradrenaline to main-
tain ScvO, and rSO, with CVP at approximately 15
mmHg, the same pressure as preoperatively. Respi-
ration was adjusted with reference to blood gas and
CVP to avoid elevated pulmonary vascular resis-
tance. After a 0.6 mg/kg rocuronium infusion for in-
tubation, 10 mg rocuronium was intermittently in-
fused to achieve a muscle relaxant level of 0 in a
train-of-four count on the electromyogram. After
the patient was moved into a left lateral position and
OLV was started, both ABP and ScvO, remained
stable. Certain factors that elevate PVR must be
avoided in patients with Fontan circulation under
general anesthesia, including hypercapnia, hypox-
emia, acidosis, and high airway pressure. The me-
chanical ventilation was set as follows: max inspira-
tory pressure (Pmax) 25 cmH20, positive end-ex-
piratory pressure 4 cmH2O, respiratory rate 16
times/min, and [:E=1:3 (pressure control ventila-
tion-volume guaranteed) (GE Sisys™, GE Health-
care Chicago, IL, USA). After OLV, PIP was in-
creased to 25 cmH20 and hypoxemia was observed
during the surgery; then O, insufflation at 2.5 L/min
was initiated on the non-ventilated side (Figure 1).
As phenylephrine was administered as needed, the
mean ABP was maintained at >60 mmHg, while the
mean CVP was approximately 17-18 mmHg. ScvO,
was maintained at >70% and rSO, at >75% of the
baseline value (before induction). After administra-
tion of flumazenil 0.2mg, the patient awoke quickly,
and adequate spontaneous breathing appeared. No
obvious hemodynamic changes were observed fol-
lowing flumazenil administration. After extubation,
SpO, was maintained at >95% under supply of O, (5
L/min), CVP was approximately 17-19 mmHg, and
the mean ABP was maintained at >70 mmHg. For
analgesia, acetaminophen 15 mg/kg and an intercos-
tal nerve block were administered. The OLV time
was 67 min. Total blood loss was 17 g, and the crys-
talloid fluid had a volume of 1,800 mL. Postopera-
tively, an increase in CVP (about 17 mmHg) was
observed, possibly due to the pneumonectomy, but

the patient was followed up since the BP was stable.
Discussion

Although there are some reports on non-cardiac
surgery in adults with Fontan circulation, few of
them describe cases as late as 30 years after the
Fontan circulation was established. Even fewer re-
ports describe OLV in adults with Fontan circula-
tion. In addition, no reports have described mainte-
nance with remimazolam, a new anesthetic agent.
One study reported that 41-year-old women with
Fontan circulation underwent general anesthesia
with OLV. That was maintained of propofol tar-
get-controlled infusion, and hemodynamics during
OLV was kept stable ©.

In the right ventricular dominant Fontan circula-
tion, in addition to maintaining cardiac contractility,
it is important to maintain preload, avoid elevated
PVR, and maintain body BP. Ketamine increases
PVR and myocardial oxygen consumption. Propofol
may also decrease venous return and myocardial de-
pression, and reduce peripheral vascular resistance.
A circulation with Fontan is maintained by keeping
peripheral vascular resistance high ”. Consequently,
propofol infusion in patients with Fontan circulation
is unfavorable. Midazolam and remimazolam cause
less circulatory depression than propofol ®. Remim-
azolam potentially has a favorable effect on circula-
tion with low cardiac function during induction and
maintenance of anesthesia than propofol *. Previous
randomized controlled trial showed that the decre-
ment of mean arterial pressure and the incidences
of hypotension during induction were significantly
lower in the remimazolam group (a total dose of 0.3
mg/kg delivered by constant speed pump at the
speed of 1.8 mg/kg/h) than in the propofol group
(target - controlled injected to maintain a BIS index
of 40-55) in the patients undergoing valve replace-
ment cardiac surgery ' . Maintaining an optimal
transpulmonary gradient to achieve adequate pul-
monary blood flow and cardiac output is the main-
stay of anesthetic management in patients with Fon-
tan circulation. In addition, we chose remimazolam
as the sedative agent due to its negligible effect on
PVR . Eisenmenger syndrome (ES) involves ex-
treme pulmonary artery hypertension. General an-
esthesia management in patients with ES is similar
to that in patients with Fontan circulation, involving
the prevention of PVR elevation and the mainte-
nance of adequate cardiac contractility. Two reports
have shown the circulation stability using by remim-
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azolam in general anesthesia management in pa-
tients with ES ¥, Additionally, remimazolam has
an antagonist, flumazenil, which reverses the behav-
ioral, neurological, and electrophysiological effects
of benzodiazepine. Withdraw from regulated breath-
ing early using flumazenil is beneficial for the Fon-
tan circulation in the prevention of PVR increment.
Furthermore, flumazenil has a negligible effect on

: 14
hemodynamics '

In this case, we maintained SpO, > 95% and ScvO,
> 70% under the planned respiratory setting, so ni-
tric oxide inhalation or milrinone was not necessary.
Transesophageal echocardiography, useful monitor-
ing to rule out thrombus formation and evaluate car-
diac contractility 9 was not also used because of
the stability of systemic circulation. Reports have
shown that norepinephrine and phenylephrine in-
crease SVR and PVR, whereas vasopressin only in-
creases SVR 2. However, the adverse effects of va-
sopressin, such as excessive vasoconstriction lead-
ing to organ damage, must be considered.

A previous study reported that CVP was increased
from 14 to 30 mmHg during OLV in a 12-year-old
patient who had had a Fontan circulation for 8 years
19 The authors maintained a target arterial oxygen
saturation of at least 80%, systolic BP of at least 90
mmHg, and end-tidal carbon dioxide concentration
of <40 mmHg. CVP typically ranges from 10 to 15
mmHg, with a transpulmonary pressure of <10
mmHg . In the present case, an excessive CVP in-
crement associated with OLV was not observed

(Figure 2). This discrepancy in the results may
stem from differences in age, years since the estab-
lishment of the Fontan circulation, and preoperative
systemic conditions. Previous reports have shown
that more than CVP of 15 mmHg after Fontan-type
surgery is an appropriate indication for inhaled nitric
oxide therapy - However, we did not administer ni-
tric oxide intraoperatively because rSO, was main-
tained at more than 75% of the baseline was mean
adequacy of cerebral perfusion (Figure 2) .

In summary, this case report described the safe
management of an OLV procedure with remimazol-
am in a patient with a right ventricular dominant
Fontan circulation for approximately 30 years.
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BP, blood pressure

CVP, central venous pressure

ES, Eisenmenger syndrome

HPYV, hypoxic pulmonary vasoconstriction
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PVR, pulmonary vascular resistance
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Hypotension During General Anesthesia Induction due to
Oral Administration of 5-Aminolevulic Acid and Residual
Effects of Long-acting Angiotensin Receptor Blockers:
A Case Report

Nozomi Kameyama™’, Keita Takahashi*’, Tetsuhiro Fujiyoshi*,
Jun Maki™*, Midoriko Higashi*®, Ken Yamaura™

Abstract

Background

Various cases of hypotension are associated with
the use of general anesthesia. Here,we report a case
of refractory hypotension during general anesthesia
that was thought to be affected by preoperative
medication.
Case Report

A 70-year-old patient underwent brain tumor re-
section with the assistance of photodynamic diagno-
sis using 5-aminolevulinic acid (5-ALA). The pa-
tient had been taking angiotensin receptor blockers
(ARB) and calcium channel blockers for hyperten-
sion. During general anesthesia induction using fen-
tanyl (100 ug), propofol (2 pg/mL), rocuronium (40
mg), and remifentanil (0.2 ug/kg/min), hypotension
occurred. Refractory hypotension persisted despite
rapid dose reduction of propofol and remifentanil,
repeated doses of phenylephrine (total 0.8 mg), and
infusion loading. Since only adrenaline was effective
against hypotension, an anaphylactic reaction was
suspected, and surgery was canceled. The drug-in-
duced lymphocyte stimulation and basophil activa-
tion tests for drug-induced anaphylactic reaction (al-
lergy testing) yielded negative results. Therefore,
an overreaction to propofol and remifentanil due to
5-ALA and/or the residual effects of ARBs was sus-
pected. The patient was scheduled to undergo sur-
gery without 5-ALA administration. Moreover, ARB
was discontinued 72-h before surgery. Surgery was

completed without hypotension.
Conclusion

We encountered a case of refractory hypotension
caused by 5-ALA and the residual effects of ARBs.

Keywords: refractory hypotension, 5-aminolevulinic
acid, telmisartan, angiotensin receptor
blockers

Background

Hypotension during the induction of general anes-
thesia is caused by various factors such as vasodila-
tion and sympathetic nerve suppression and/or the
renin-angiotensin and vasopressinergic systems due
to anesthetics ", anaphylactic reaction, or preopera-
tive medication-induced reaction.

We report a case of refractory hypotension during
general anesthesia induction that was thought to be
affected by preoperative medication.

Case Report

Written informed consent was obtained from the
patient for the publication of this case report in ac-
cordance with the regulations of our hospital.

The patient was a 70-year-old man with a height
and weight of 160 cm and 56 kg, respectively. The
patient presented with dysarthria and paralysis of
the lower right extremities. Computed tomography
revealed a neoplastic lesion in the left cerebral lobe.
Therefore, brain tumor resection with the assis-
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tance of photodynamic diagnosis using 5-amino-
levulinic acid (5-ALA) was scheduled. The patient’s
pre-anesthetic comorbidities included hypertension,
hyperuricemia, dyslipidemia, and chronic gastric ul-
cers. The patient had a medical history of appendici-
tis and knee osteoarthritis. His medications includ-
ed telmisartan (40 mg/day), amlodipine (10 mg/
day), doxazosin mesylate (2 mg/day), hydrochloro-
thiazide (12.5 mg/day), allopurinol (100 mg/day),
atorvastatin (10 mg/day), and clopidogrel (75 mg/
day). Pre-anesthetic assessment revealed blood
pressure (BP) of 130/70 mmHg and heart rate
(HR) of 60 bpm. No abnormalities were observed
on electrocardiography or transthoracic echocardi-
ography. Laboratory test results revealed a blood
urea nitrogen concentration of 30 mg/mL (normal
range, 8—20 mg/mL) and creatinine level of 1.27
mg/mL (normal range, 0.65-1.09 mg/mL), indicat-
ing chronic renal dysfunction.

The last dose of telmisartan was administered on
the morning of the day before surgery. Amlodipine,
a calcium channel blocker, was administered 150
min before anesthesia induction. Other medications
were discontinued on the day of that surgery. Preop-
erative osmotherapy (glycerol) was not performed.
The fasting was foods until 8 hours and clear liquids
until 4 hours before anesthesia.

In the operating room, the BP and HR were 120/50
mmHg and 82 bpm, respectively, before anesthesia.
General anesthesia was performed using fentanyl
(100 ng), effect-site concentration of target-con-
trolled infusion of propofol (2 pg/mL) and rocuroni-
um (40 mg) for induction and with effect-site con-
centration of target-controlled infusion of propofol
(2.0-2.5 pg/mL) and remifentanil (0.03-0.2 ng/kg/

minute) for maintenance. Radial arterial BP was
continuously monitored in addition to the standard
monitoring.

After anesthetic induction, BP decreased to 65/35
mmHg, and HR was 60 bpm within 7 min. There-
fore, 300 mL of crystalloid was rapidly infused with-
in 7 min, and 0.1-0.2 mg phenylephrine was admin-
istered a few times, with a total dosage of 0.8 mg
within 10 min. Continuous administration of nor-
adrenaline was started at 0.05 pg/kg/min and in-
creased to 0.12 pg/kg/min, 20 min after tracheal in-
tubation. However, the patient did not recover from
the severe hypotension. A drug-induced anaphylac-
tic reaction was considered the cause of refractory
hypotension, and 10 ug of adrenaline was adminis-
tered every 2 min. The patient’s BP increased to
120/40 mmHg, during which time the noradrenaline
dose was tapered, and its administration was discon-
tinued (Figure 1).

Surgery was canceled to determine the cause of
refractory hypotension. Thereafter, the patient was
transferred to the intensive care unit (ICU) under
propofol anesthesia (1 mg/kg/h). In the ICU, the pa-
tient’s BP was stable, with no pharmacological sup-
port for circulation. Additionally, no abnormal find-
ings were observed on electrocardiography or echo-
cardiography, except for slight aortic valve regurgi-
tation. His consciousness completely recovered after
the anesthetics were discontinued. The tracheal
tube was removed 12 h after ICU admission. Neuro-
logical disorders were not observed.

To verify the cause of drug-induced anaphylactic
reactions, allergy examinations using drug-induced
lymphocyte stimulation and basophil activation tests
were performed for propofol, rocuronium, fentanyl,
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Figure 1 Anesthetic record of the patient.
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cefazolin, and 5-ALA. None of these drugs induced
anaphylactic reactions.

Although the cause of refractory hypotension was
not completely identified, the next surgery was
scheduled 26 days after the first surgery. We
planned to change anesthetics and to avoid the effect
of 5-ALA and antihypertensive drugs. Anesthetics
were changed from propofol to thiamylal for anes-
thetic induction and from propofol to desflurane for
anesthetic maintenance; 5-ALA was not used, and
telmisartan was discontinued 3 days before the sec-
ond surgery. Amlodipine was administered, and oth-
er medicines were discontinued on the morning of
the day of surgery. The patient’ s BP was 160/75
mmHg before the second induction of anesthesia,
which was slightly higher than that at the first sur-
gery. General anesthesia was induced using fentanyl
(50 pg), thiamylal (200 mg), and suxamethonium
(200 mg) and maintained using desflurane (4-7 %)
and remifentanil (0.1-0.3 pg/kg/min). Although
ephedrine (total 8 mg) was administered for hypo-
tension, the second surgery was completed without
complications, such as severe hypotension. The pa-
tient was discharged on postoperative day 13, with-
out any surgical complications.

Discussion

Oral administration of 5-ALA enables intraopera-
tive real-time detection of the tumor tissue and is
thus valid for malignant brain and bladder tumor
surgery. Hypotension after general anesthesia has
been reported in patients receiving 5-ALA ?. The
mechanism of 5-ALA-induced hypotension is
thought to be vessel relaxation due to the activation
of soluble guanylate cyclase by a metabolite of

5-ALA or increased vascular permeability, and gen-
eral anesthesia is a risk factor, although it has not
been well identified. Most patients who receive va-
soactive agents, such as ephedrine and phenyleph-
rine, have been reported to recover . However,
surgery was canceled owing to severe hypotension
or continuous noradrenaline was administered in
3.3-6.3% of cases of transurethral resection of blad-
der tumors **.

In addition to 5-ALA, telmisartan, an angiotensin
receptor blocker (ARB), may have caused the devel-
opment of refractory hypotension requiring adrena-
line in our patient. Perioperative hypertension is
treated with ARBs that primarily inhibit the re-
nin-angiotensin system, and ARB is administered
orally until the day of surgery . ARBs have also
been reported to reduce the sensitivity of the adren-
ergic receptors °. Therefore, 24-h preoperative with-
drawal of ARBs should be performed, considering the
risk of intraoperative refractory hypotension *. The
withdrawal term of 24 h is based on the half-life of
ARB in blood ?. Telmisartan administered to the
patient in this case had a longer half-life than other
ARBs (Table 1). Regarding telmisartan alone, the
preoperative withdrawal period of 24 h may be in-
sufficient to avoid refractory hypotension under gen-
eral anesthesia ®”. In this patient, the residual ef-
fects of telmisartan may have been due to its pro-
longed elimination half-life owing to age. Doxazosin
mesylate, an alpha-receptor blocker, may have also
caused refractory hypotension.

In the second surgery, oral 5-ALA was not admin-
istered, preoperative withdrawal of telmisartan was
performed for 3 days, and no refractory hypotension
events were observed during anesthesia. In addition,

Table 1 Half-life of angiotensin receptor blockers ”.

ARBs

t1/2,h

losartan
valsartan
candesartan
olmesartan
azilsartan
irbesartan
eprosartan

telmisartan

2

6

9

13

13
11-15
20

24

Telmisartan has the longest half-life at 24 hours
t1/2, h: elimination half-life, hours



34

EBRIAE 95468 15 (2025)

the anesthetics at the time of anesthesia induction
was changed from propofol to thiamylal to avoid hy-
potension due to sympathetic nerve inhibition. An-
esthesia- and 5-ALA-induced hypotension usually
responds to ephedrine and phenylephrine, however,
ARBs reduce the sensitivity of adrenergic receptors
®_ This finding supports the hypothesis that severe
hypotension induced during general anesthesia may
be caused by 5-ALA and the residual effects of tel-

misartan 2.

Conclusion

We encountered a case of refractory hypotension
caused by 5-ALA and the residual effects of ARBs.
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Reconstruction for middle colic artery aneurysm
in a patient after thoracic
and abdominal aortic aneurysm repairs

Yosuke Miyamoto, MD*', Gentaro Kato, MD, PhD*",
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Abstract

Middle colic artery aneurysm is a rare aneurysm of
visceral arteries. Most cases of middle colic artery
aneurysms are treated with endovascular coil embo-
lization or open ligation. However, a colectomy may
sometimes be required because of intestinal isch-
emia. We report a case in which a surgical recon-
struction for a middle colic artery aneurysm using a
saphenous vein graft was successfully performed in
a patient after thoracic endovascular aortic repair
and Y-grafting for thoracic/abdominal aortic aneu-
rysms. Surgical reconstruction of the middle colic
artery may be an alternative to the colectomy in pa-
tients with a high probability of intestinal ischemia.

Keywords: Middle colic artery aneurysm, surgical
reconstruction, saphenous vein graft,
abdominal aortic aneurysm, Y-grafting

Introduction

Visceral artery aneurysms are rare, accounting for
only approximately 5% of all intra-abdominal aneu-
rysms ~. Middle colic artery (MCA) is a branch of
the superior mesenteric artery, and its aneurysm is
relatively rare even in visceral artery aneurysms.
The MCA aneurysm is often treated with coil embo-
lization or open ligation. However, intestinal isch-
emia can be one of the most critical complications
after coil embolization/open ligation, sometimes re-
quiring colectomy. We report a case in which the
MCA was successfully reconstructed with a saphe-

nous vein graft in a patient with an MCA aneurysm
after Y-grafting and inferior mesenteric artery
(IMA) reconstruction for abdominal aortic aneu-
rysm and thoracic endovascular aortic repair for dis-
tal aortic arch aneurysm.

Case Report

An 80-year-old man underwent a follow-up thora-
coabdominal computed tomography (CT) scan be-
cause he had undergone thoracic endovascular aortic
repair (Najuta endograft, Kawasumi Laboratories
Inc., Tokyo, Japan) for a distal aortic arch aneurysm
two years earlier. The CT incidentally demonstrated
a small saccular MCA aneurysm (15 mm in diame-
ter). Eight months later, CT revealed the enlarge-
ment of the saccular aneurysm (36 mm in diameter,
Figure 1A, 1B). He underwent the Y-grafting (He-
mashield Gold 20 X 10 mm, Maquet, Rastatt, Ger-
many) and the IMA reconstruction for infrarenal
abdominal aortic aneurysm four years ago. The right
internal iliac artery was surgically occluded during
the Y-grafting. However, this CT revealed the occlu-
sion of IMA anastomosis, and the collateral flow
from the MCA perfused the IMA (Figure 2). It was
highly likely that the embolization or ligation of the
MCA caused intestinal ischemia to a large portion of
the colon perfused by the MCA and IMA. Therefore,
we decided to perform both the aneurysm resection
and the MCA reconstruction.

Median laparotomy was performed under general
anesthesia. The aneurysm was located at the distal
portion of the accessory MCA. After intravenous
administration of heparin sodium (5,500 U), the

* Department of Cardiovascular Surgery, NHO Okayama Medical Center, Okayama, Japan

*2 Department of Cardiovascular Surgery, Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,

Okayama, Japan

*3 Department of Research Promotion and Management, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan
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Figure 1

A: Computed tomography angiography demonstrated an enlargement of the saccular aneurysm (black arrow-
head) of middle colic artery (MCA). CA, celiac axis; SMA, superior mesenteric artery.
B: The maximal diameter of the aneurysm (white arrowhead) was 36 mm.

Figure 2

The inferior mesenteric artery (IMA) was per-
fused by the collateral flow from the middle col-
ic artery (MCA) distal to the aneurysm (black
arrowhead) .

proximal and distal arteries of the aneurysm were
clamped. The activated clotting time after heparin
administration was 280 seconds. After clamping,
there was a slight change in the color of the intes-
tine. Because the aneurysm was heavily adherent to
the mesentery, the ligation at the proximal and dis-
tal sites of the aneurysm was performed instead of
the aneurysmectomy. We opened the aneurysm and
confirmed that there was no additional flow in the
aneurysm. A bypass was placed between the proxi-
mal and distal sites of the ligated aneurysm using a
reversed large saphenous vein graft. The clamping
time was 50 minutes.

His postoperative course was uneventful, and he
was discharged 31 days after the operation. Postop-
erative CT demonstrated that the IMA flow was
maintained through the bypass (Figure 3). There
was no evidence of intestinal ischemia for one year
after the operation.

Verbal informed consent for the publication and the
use of images was obtained from the patient’s be-
reaved family.

Discussion

We have demonstrated successful reconstruction
of the MCA aneurysm using a reversed saphenous
vein graft. Although ligation, transcatheter emboli-
zation or colectomy are often chosen to treat MCA
aneurysms, surgical reconstruction of the MCA is
an effective alternative.

The aneurysm of superior mesenteric branch ar-
teries, such as the MCA aneurysm, is a rare aneu-
rysm accounting for less than 3% of visceral aneu-
rysms ”. The cause of true visceral artery aneu-
rysms is degenerative or atherosclerotic in most
cases V. However, in some cases of visceral artery
aneurysms, segmental arterial mediolysis has been
reported to be the cause of visceral artery aneurysm
formation ®. In our case, histological examination
revealed that the arterial media remained only as is-
lands within the muscular arterial tissue, suggesting
segmental arterial mediolysis, and atherosclerotic
lesions were also partially present in the arterial
wall.

Most cases of visceral artery aneurysms are found
from the occurrence of rupture *. Endovascular
treatment, such as coil embolization, has recently
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Figure 3

Computed tomography angiography demon-
strated patency of the saphenous vein bypass
(black arrowheads) and the flow into the inferi-
or mesenteric artery (IMA). SMA, superior
mesenteric artery; MCA, middle colic artery.

become an alternative to open ligation *. In the cas-
es of coil embolization and open ligation, blood flow
to the portion of the colon perfused by the MCA
may be maintained by the collateral flow from the
other branches of the mesenteric arteries. However,
intestinal ischemia is one of the most critical com-
plications of these procedures and may sometimes
require colectomy of the ischemic portion. White-
head reported a case of a limited hemicolectomy for
a ruptured MCA aneurysm % Although the need for
surgical reconstruction of an isolated MCA aneu-
rysm remains controversial, Hanada et al. report a
surgical reconstruction using a direct anastomosis
to the superior mesenteric artery for the MCA an-
eurysm in a patient with chronic juxta-renal seg-
mental aortic occlusion ”. Iyori et al. also report a
case of open reconstruction of the superior mesen-
teric artery branches for multiple superior mesen-
teric artery aneurysms using reversed saphenous
vein grafts ®.

In our case, the MCA aneurysm was found by
chance before the rupture. However, the aneurysm
grew significantly in a short period (15 to 36 mm for
8 months). Since the risk of rupture in colic artery
aneurysms is up to 70% and the Society for Vascular
Surgery strongly recommends elective intervention
for all colic branch aneurysms regardless of size *,
we decided to perform a surgical intervention. Pre-
operative CT demonstrated the occlusion of the
IMA anastomosis in the previous Y-grafting and the

collateral flow to the IMA from the MCA. There-
fore, the occlusion of the MCA was more likely to
cause ischemia of a large portion of the colon and re-
quire the left hemicolectomy. Thus, we decided to
surgically reconstruct the MCA using a saphenous
vein graft. Intraoperative assessment of blood perfu-
sion using indocyanine green (ICG) fluorescence
imaging may be helpful in evaluating bypass patency
and perfusion area. Okada et al. reported the effica-
cy of ICG imaging to evaluate arterial bypass paten-
cy and gastric wall perfusion after distal pancreatec-
tomy ?. However, the system was not available in
our hospital at the time of surgery.

We reported a successful surgical reconstruction of
the MCA using a saphenous vein graft in a patient
with MCA aneurysm. When the risk of intestinal
ischemia is high, surgical reconstruction of the MCA
may be essential to avoid intestinal ischemia and as-
sociated colectomy.
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1) VanZalen ]JJ, Nakashima T, Phillips A, et al: Leuko-
cyte filtration and leukocyte modulation therapy
during extracorporeal cardiopulmonary resuscita-
tion in a porcine model of prolonged cardiac arrest.
Sci Rep 2024; 14: 13081.

2) Tiba MH, Nakashima T, McCracken BM, et al:

Haemodynamic impact of aortic balloon occlusion
combined with percutaneous left ventricular assist
device during cardiopulmonary resuscitation in a
swine model of cardiac arrest. Resuscitation 2023;
189: 109885.

3) Nakashima T, Hakam Tiba M, McCracken BM, et
al: Effect of percutaneous ventricular assisted de-
vice on post-cardiac arrest myocardial dysfunction
in swine model with prolonged cardiac arrest. Re-
suscitation 2023; 193: 110010.
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Kong S, Ding K, Jiang H, et al: Association be-
tween glycemic variability and persistent acute
kidney injury after noncardiac major surgery:
A multicenter retrospective cohort study.
Anesth Analg 2025; 140: 636-45.

[ 8] A M5 % (AK], acute kidney injury) 1% JE
DNETMROBEKRBIHEIETH D, ZTNETO
e TiE. DETHTITIS I Bl th o M2 E) (GY,
glycemic variability) 23, AKI OIERZR Y A7 %
blebFTZERREINE, LirL, GV & JEL
fige T 1% 48 Wi PR IC i 3~ AKI & 0 Bk
ZREEMEIX B ST o TR EH I,
JE Mg T 1% 48 RFRIC B I Bk &4 72 GV 5 IE D
RE—=VEMFH L, it 7 HENCRB I 5 GV 53
LRtk AKL & o B 2 E BRI R 35 Z
L E T FEREME AKLICH 2B A4 72 GV DO U A
JNRE N & iR T 5 Z LA ENIT. 2litifkkA
& amk— MIEEIT- T,

[J71:12015 45 1 A A5 2023 49 HoRlic, thiH
R D 3 DOEHE > X —TEERIELE T 2
ZF G451 10,937 AOEEBR L LR o, GV
Z. EENRE (CV, coefficient of variation) . SE¥IMIL
B 28 #) liE (MAGE, mean amplitude of glycemic
excursions). B X OMIPEY A 7 #5480 (BGRI, blood
glucose risk index) d 3 DM HE I E Tz,
GV & AKI OBfREMGET D 7c 8. LERB Y A
T4 v IR T oTe. e, U AT FRBIE
TN ERANT GV I ORE R~ b 7 HE R
H L7,

URE IR Y IR0l T8 % 521 72 10,937 N BH D 5
B 274 N (2.5%) W3 Fefpe P AKT D FEHE 2 Jifi 7z L
T, GV o ESFetE AKI O Y 27 88 &
B L Tz (CV @ & > XL [OR, odds ratio] =
1.26. 95% 15X [ [CI, confidence interval], 1.08
~ 1.46, MAGE:OR = 1.31, 95% CI. 1.15 ~ 1.49,
BGRI : OR = 1.18. 95% CI. 1.08 ~ 1.29), Ifi 4k
NEzEERLRNVET L LKL T, MAGE &
BGRIIZZh 2 lnr U CRfetE AKI o lic %
5 L7 (MAGE : ¢ F1if& [AUC, area under the
curve] = 0.768, P = 0.011, BGRI:AUC = 0.764.
P=10.014), #» v bF 71X MAGE T 3.78.
BGRI T3.02 TH -7,

U] flit% 48 R SAICINE S vz GV X, I
DEFW 2 20 5 BE IR 2 Fit: AKT %k
MUTfERIN T L7 b, £, VRITOHDEE
ZREBMET Dbz, FFEDOH v MA 7R
BILEVRHEERD, GV 2R ENIRDZ LT,
FE LM T2 OB i~ OIS 2l Jk T & 2 T RE

WRH 5B Z RS, Afiolikiay be—
NV OEBEWERREI N,

(I R e vl BRIl
LIS D)

McGRATH %} 3D 7Y > ¥ —TlE® LI F %
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> & MMEIEF PR

Detoni PB, Nascimento JS, Aratjo Azi LMT, et
al: McGrath MAC versus three-dimensional
printed video laryngoscopes: A randomized,
manikin-simulated noninferiority controlled
study with medical students. Anesth Analg
2025; 140: 334-41.

(HRIZEFEOBBIL. BEEFEITE > T
TR R TH Y., FERRIZIFIZ B DR EH
HTHD, LA L. EHEBMGEIESEZ Wiy <
AT B 7201213 % < DFERITORRERHS N &
Ehbd, MInFicE > T, ©FAMEiEEE (VL
video laryngoscope) X223 #h F o3 < FEHEE 12
LWL TWDBR, T A MDOETHIRERD D, 0D
7z, 4m3D 7Y X —EHWTEa X MTE
BTX DY T AMEEASE (BLF : 3DVL) ZBA¥E L.
ZFNEMH LB OBE R ESHEOR 5 S &
ERRDHZE L LT,

Uik ) FRAE e BR A3 5 IEBILL R DA 24D, 5O
DRZENPH209 NOEZERBMT L L &
Rot. FERHTMHT 2MRIHSE S 2 AR L
oo 101F, —RNIZHH ST B E T4 MR
#i (LUK @ STVL) &, 4 mIBA% L7z 3DVL @ 2 >
DOIBLPLT VX NRSZ EE LT, STVL &
L T McGRATH (McGRATH™ MAC) %M\ /2, &
WOWFE< X EHEREELE L~ xF
ML, ZNZFN STVL & 3DVL % f#iH L &%
HEEIToT. 75% OIELME~—T > @0 T
DKh & EF L. STVL & 3DVL [FTO#EW &7
MiL7c. £z, Azl U R I o
FHHISe. BN RS 5 S ORI & 1T - T,
RS o~ x> 2HWie STVL i
L 7z @1l O %% DL ¥ 1% 60.7% TH VY. 3DVL
WS TiX 36.3% ORI R L 20 fiE%
DB ST, R OGRS R
FREITAD NPTz, iz, HEREEAZEE
LR X2 BWTIE, BRI LRSS I
IZRBWTH G THREFRD bR oT,
(#Em13DVL 2 Wi 85 &, ¥l o % Tk
STVL L Hilgd 5 L > T, FHHrIiil T
TWERF 2 — T EVERT 2 T TX IR WIER]
bV, MEEHSEOARSHME DEN S E K D—D
ThodEEXDND, KETE IR EE)HEE
MWAE LD RS DD, Ka A ~D
3DVL & b —fic R MH & Tnw5b STVL T
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Suleiman A, Munoz-Acuna R, Redaelli S, et al:
Previous coronavirus disease-2019 infection
and lung mechanics in surgical patients: A hos-
pital registry study. Anesth Analg 2024; 139:
997-1005.

(IR o a F 7 o L 2 &G (COVID-19) #
BN O &BHENRBRE I TN S,
COVID-19 O REA:EAS 4 5 R % 321 5 s o3
RN ER R 2> 7T A T v ADPIE AT e K
TEEELTWD LIRE LTz,

UGl AwkE L ¥ A B U BFZETiE. 2020 451 A
PNE 20223 A ToORlicwYFa—1 v VM
D =R EHEREER T4 2y R % 2 1 To e N B %)
KL LT, BRANEEEIZLITN QMY @ ASA 73 IV
Pl EDBEMIRREDBE . ST N RN 2200 72 &
B, FESNIRETREELcEEE Lz, FHE
RBEER 113 COVID-19 DEEFHETH Y, R
FEAG I BT ORER SR R I ST A T VA
(mL/cmH,0) & L7z, EHOEELE. ANV AD
¥k (Alphal, Alpha2, Delta, Omicron). & DA
PR FRIR . BX BN 7oA T >
AR & T O ORAZTT - 7,

(RERY A5 T 19921 AD@BENRSR Lo, Z
D 9 H#11,386 A (7.0%) A5 COVID-19 D BE4EFE
HoTre FMETONWTIORE S TDH COVID-19 D
BEEREN D 5 BEE, MiAi oz 754
T UARERICET LT\, Z OBbH#EM: I,
COVID-19 OEFERZHTHEETLVIEETH -
7o Alphal, Alpha2, & Delta DREHHLAKIZ,
Omicron &1ZH72 0, MATOMEkGE R T T4
Ty ABKR NS ®, £/, Delta DEGHEK D
M b 2=y 7 ROBFETHREINL TV,
(4% 5 1COVID-19 @ J& % JBE A3, %% I Alphal.
Alpha2. Delta O EHALKFFHT BN T, iFi OFF
WAL T IA TV AZARITK T ER®DZ L
MREN T, JEYHLR OB B O N - BE
WWEoTRRDAEELRD D Z ENRRENT,
L7228 T, COVID-19 D EEA R & 5 B EF I 6}
LTl EEHHIC R W TR R o547
VAEREL, HREEAITO Z itk v, i
B IOt OISR EBHED U A 7 % K3k L.
BEOPHRELETDREMERD 5.

(IR R~ o LR
e AR
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W ITIAE O FE SRR 1T 35 1) D s B rE B S 0 Pl &
BHOIDOTE T I ) 72 L ASTER 5 ¥
% LALEG R EAER

Ware LB, Files DC, Fowler A, et al: Acetamino-
phen for prevention and treatment of organ
dysfunction in critically ill patients with sepsis:
The ASTER randomized clinical trial. JAMA
2024; 332: 390-400.

(BRI7TENT I/ 70Tk, $45. ME.
vrurxv S —¥-2lEFEIMA T, Mmh
PORERIN IR~ LE R TCIE-Z S 0 . BUILEE
CHRERDbN DL OFBIEAND 5,
acetaminophen and ascorbate in sepsis: targeted
therapy to enhance recovery (ASTER) 7 & » b
7+ —L&EY . IIIE & FEIR SR E 73R B D
HReREHE 2 AT 2 EELRETICBVT, T2 M7
J 7B 28 HHE TOEFHE LY R —
7V —OHEZEEMEED &5 R EREE
THZETHoT

(5112021 4510 H ~ 2023 4F 4 iz FEMi S h iz
5520 #H 7 > X AME T EHERERFABR T, 90 HRH
B ZTT -0, WULE CREI#s £ 72 130G B a0 OF%
RERESE 2 H 7 2 AN THRED 40 O KPR
Btk 36 MR A B Sk S v, BE X7 NT
I 722 1gERIZ7IeRE6RRIZ LT 5
H REIRN B 5-3 2 BEIC VR 212 31 0 A1) e
GRSIR Y658k B8 447 ) CEE) AR 64 5% [RRHE IR 22
(SD, standard deviation)15 iz 1. & 51%. sequential
organ failure assessment [SOFA] 2 =17 5.4 [SD. 2.5])
D5L, 2T 7 8 N7 X 7 = R, 220
B3 7 Z 2 RFHTIIESIZH D AT STz, T
N7 X 72T X RERZIIR L, BT
THFE R AR, KRR T > AT IR o Tz,
28 HHE TOAFHER X OESHY R — DR
WHEWE, TERNT I 7= (202 H 5 95% {5
FHIX [ [CI, confidence interval], 18.8 ~ 21.6) &7
&4 (196 H; 95% CI, 18.2~21.0;P = 0.56;
7, 06595%ClL. —14~26) L7 AEET
Rirolc, I5HEHOEIRNT O NI ALADSH, 2
~ 4 HHDOARF MR, BEE O SOFA A 7137
TR I 72 UHTHRITELS, 7THHAOR
PEREIR G5B FERRE ORIER ST N T I ) 7=
HTHRICE» > (T NT I 7= 2.2%
vs 77 R #E85% ;P =0.01; #—63; 9%
CI. —10.8~—1.8),

GER17T 2 b7 2 7 = 3R AeITHRNR ST
E 505, HEBUIAE B & O HEE X O g
PR— MR L THRICHETHZ LT A
notz,



52

EBRIAE 95468 15 (2025)

ANLDM#DONNY Y N—=RZkF 57y
I UG 2 DO A LR L HE BT &
e 20 AR

Jain B, Silva-De Las Salas A, et al: Protamine
dosing for heparin reversal after cardiopulmo-
nary bypass: A double-blinded prospective ran-
domized control trial comparing two strategies.
Anesthesiology 2025; 142: 98-106.

(Bt v Dk, SHARITERIIGIZB VT
BB DBELRHoTWD, 7rXI DL
5 725 DFEOIEHNTIINF IR 2 <. AR
EEIR B 2 HIRT 2 Retknd 5, kD7 1 X
IUEERIZ. NLOiBONRY) IO D
12, NTIRTOAARY) v #5BDHIzEASNT
ROLENTNS, LrL, 7ux I diiire
& I UASkROPUEFEERIC L. RN E
EHHTHREERD D, AR T, ~Y v
HEhokzdo a2 I 2 EEHR 250 mg X,
7ax IR UHT 1 1(100 U izo% 1 mg)
WIS L FETHY. Frx I O
FHEHT DO TIHARWPIREET 5,

UhE)R e EE MR, BRI B R0
BEEIRIE TR OBEEZRI L. ~RY ) nl bR
27,500 ULLED, BN AR 8 B
Bl Uiz, ALz 7u % 2 > 2EEH
& (250 mg) iR IZE S HE (I mg - ~R
U2 100 U) THE-F BRI IEEZITE] 0 AT 72,
FEEIFIRIE 7 v & 2 2B OiE AL R R
¢, Student ® t MEIT & v FEAl LTz, EIWRIY
L, 7 e X I0E, Binrux I onhE
P, B 24 R O BFEME RL — > b o
MmEE L.

UG 5] [ H B 62 B3] & Eb 3Rz 565 < Bt 63
BITHoTe, 7 ar I GO HALEEE R
DB TR o 72 (— 2.0 B 5 95%CIL
—72~33%;:P=047), 1EHDZY DT 1
IR G RIIEEREO TR Rro T
(50 mg A 7 v — 2.1 &;95% CI, — 2.4 ~— 1.8;
P < 0.0001). 24 IKfEMgHE KL — > Oz 21X
otz (G5, — 77 ml; 95% CI. 220 ~ 65 ml ;
P=028), FEHEBEHOEYEH 7 ar I/
A~ VHIF0.79 THhH o e,

R - 1 oA~ ViSSP & I o #
HHEME X, 250 mg OEEMAE LKL T, 7
X2V OB GENSE K feo T’ Pk
[i6] I R oA 42 DM e K L — > o HIML & T #1372
Nl

FEL TN R H 1T BT BRI ES X O v
TEXR7Y CRRERGRLNRAERRE LD
B : L b e AR T4 7 adk— Mg
Saugel B, Sander M, Katzer C, et al: Associa-
tion of intraoperative hypotension and cumula-
tive norepinephrine dose with postoperative
acute kidney injury in patients having noncar-
diac surgery: a retrospective cohort analysis.
Br J Anaesth 2025; 134: 54-62.

[ 5 ) 45 B DA% I 1 Bpk B s 2 (AKI, acute
kidney injury) LB L TWD, D7, HIKE
FIMEAE MR T 27201 V¥ 70 V&I
BRI 2B T 5, L L. A& RUHEA]
E 3 AKI 2389 5 nl etk d 5. ARFZEIE.
JELME TG 2 32 T e BT BN T, if b ORI
i/ ¥R 7Y L RSB O M
BAKI M L CBBEHL TWA R E S22l 5
MZTBHZLETHD,

(053] FE i =405 % 32 0 72 i N FR - 38,338 il &
e Lzl hu AT T 7 ak— M TH
bo FHEEIFIIMB 7T HLUINOAKI & Lz, #H
WL ET VAT 4 v 7 RURG 2T, flitho
&I F CEE Bk E [MAP, mean arterial pressure]
65 mmHg LU R D (area under the MAP) & LT
TRAL) i/ N ¥R 7Y v B EER
AKI LR LT L T A0 E 5 a2kt Lz,
(#5921 MAP 65 mmHg R iffg o hoefii (25 S—+&
YHEALN, TS R—k & A)) X, AKIL BETIX
0.09 (0.02. 0.22) mmHg *day. AKI CiX2niHEH
T 0.05 (0.01, 0.14) mmHg *day T& -7z (P <
0.001), iR/ Lo x7 ) yEERIT,
AKI # %% T 1.92 (0.00, 13.09) pg kg-1, AKI ©
172 W T1Z 0.00 (0.00, 0.00) pg kg-1 TdH -
7z (P < 0.001), MAP 65 mmHg I [fj # 1 mmHg
*day 720 OF v X 1.55[95% CI 1.17 ~ 2.02] ;
P=0.002) BX Qb v Ex 7V v B
& (1 pgkg — 1 H720 OF > X 1.02 [95% CI
1.01 ~ 1.02] ; P < 0.001) i%. W¥Hh B AKI &
T LCREE LT\,

Uibam]) JE OB 2 2 0 e R ic B W T, i
DIEMEEfih D/ V37 v BiiEERD
Wi A5, itk AKT &y U TR LTz,
IS OBRICINEBBRR D 500 8 5 REET
DR OFER N D £ TI1X, JEOEFNRZ20 2
FRNIZBW T, REREE. it ORIILTE & Z D
BRI OLEM:Z L, AR E Rk & i
WA 2SN EROBZFHIRT 5 Z &2 HIE
TRETH D,

(AR BERL R 27 SRR IR 2 2 e
N f5HE)



g

53

DAEBRDOBRE TG

pat

PR

ATUHNE 2 —4H: 2025 4 (A4 5,200 F +Bi)
ISBN 978-4-7583-2217-1

F—U— R UHER. DA, fEBRE

bt 22z 2 RN E T, DA REN
LT Z ERFPREINTEY., 2030 4
FARF Iy 7 LIHEN SRR H AT S &5
P Tnd, LARBEFIDFECAIHES, A
REEAZH L TRY ., EOEY G - JEEA
SROMEAR AT 200 0), SRR D8, M 587
OFMHZREL TS, £z, LALBHEINED
B—d bbb QOL Offtkr &M kic b H A& %
BEERH Y FOERBUTIZERE L OMEHZ LY O
CHF VTR, F—ARETIIREL2BEA a2
== a UBRPERY, BT 308D
FIZRNWT, AEBILDAEBROSRE S NIFE X
ZOE—HEEAHANT R 5 MTH S,
DB R RIR. Z OwEE. 51 H R
MEOMRX T I HIBEY ., HEARMERINEF LT
TTEIZHIREINTEY ., GELREDLTHED S &
HSLRENTVWD, H1ETIE, DALDEREIT
XU E Y., IHERE - EIRAE. ATAM AR E Vo
TeEREZRER T DI T2/ LT D, S HIT.
RAS =0 H AR R &0 o To fee R e e -1
EHIZIFIVETY VT no T EEIc < B
D ORI E TEAHAI, DA DI ZTE
T DA ERICE LD BN TND, H 25
oW - i E J7 ) Tlk, “MEHRT, Yok
g 25 NS HET, Atk Lok x
NE. B - R, bhea—, BT —F AR
I X DG ERFE LS BRSBTS, 3
YRR OB E T I TIE, OARIREORE L 72
D HERENIIT O A KT A N FESZ RS
NTnd, B2 E kL 2 72D ORYEHED»
b, THRAWETDEMEOARBIFERICEDLET
DRI S T \W5d, L4 SGLT2 Pl 3%
UL Uiz, BRI & AUEE Iz s 5 Bifo
BRBE 2 B 2 A U e iR N A S D
X5 oTRY., R Lichs=&—%7 v b
L TWAREEHRLTHBETIZ kDb
Nod., ZOETIEZFOLEBEOPRIEN S,

ERERALAEAFREFHRH
WRBARE BIR

73 DASBRHA FHEE
YAF7—FeoEFERIRET
DFR2OHEFzITARLES!

MEDICALVIEW

B E
DREZROSEA
(ATHIE21—3)

WRIROEE 2485 Z L3[BT 5. F4
IR OFET7 1T, a7
SRR E LNV SITT AT 7r—FL LT
TR &5 JESE iR o3 ] « 12k A oo Wl (A i
PHHIN TS, FOXokpE - ER%
HTH2RBICHERERDDN, EDEALILVTT
MAT D Z L TRROEBFESRIE SN D O,
Z 5 L BEERHWNC N ER AR 2R 5 Z &
MNTED, FHHMEIEHOAEXFITIX, LDALO
REZD LU THRESEDOITHER, (MIE,
BRERE. B, /K5 - RBEEFHE ST
EUF—y gy, #RE=ZY T ONTESR



54

EBRIAE 95468 15 (2025)

ZLEMTEL, I L EEY» O MTEHT S
Z LT, DAEOFHES P L. ZE LA
AEMAMETAZ LB REL D, FHeID
REFEIr T OHE 7| TlX, LEZ OBEBERENR
BE > TWDODARRITRIT D7 TITOW T
MENTND, ARG L ZFOFRIKIX. IR -
R - HEH - A Fa T A RIE A AT
ENPER 22 TRY, BRI S %
LoD, iR - rTIicBd 2 ERREE L X
DEEEINRD SN D, BT T OEME TiE/en
bzl o Th, BEENHEIICIRMT 5
B Cd B [FARE 7 7120, EEL TS
Z LIS TEETHD, AFETIX. ZOXFEEO
BEEE TR ONWT, EMRE bR 2T R
BIZEPE DR TERI LN TX D, B3I
LEMROA2DHEE T ) TiX. DAEDOBRIC
B D BIMPEEER « FPIAE - OHEAE) & v o 72|
RYEBITIN Z, Bttt il 02 R BHHES
RY 77 —<v— Lo R HARMFIREIZ D HE SN
LTHNTWD, 9 LEEREZERES. BE
Y OIEWRIRE T T DI FHE b LD, W
RBOL G IR T 52 L5, X EEM»-O
AER RO AREDIRITHE DL, RFBICH 8™
[aa=A—3 3 OBEEXhH| Tl hoEs

ETEHEVIRDONBRNT—<THVRRE, D
REBITBNTRERNPTZLOTE RN aI
==y a AR THERTWD, BE - F
L OREE. T — AERICR I D R O,
ZLTHIR E DoAY £T, BEELZDRX
RNWHZOWTHHR I TNnD, & Hiz, L3
LWARR AT OF 5 BRI, SNS KRR E#H Y 7
SL—IZONWTHEY LFbh, fHiREEomE
BODEEZDENTERD—ETH D,

Xz

N A 5 3 D A S e Y e < $i
LZRL, 1, 8HERS&ETOREICI>FET
ERA VM e TRk 2R L. SEERR CEm
T HMARLMEITIN X DR L > TN D, &
F—<ICHLG R E T8I AR, HA DB
WCFDOEEENPEIEBER L Y IR E-T
W5, DALV BEHTRENT — <z
BB TOEWREICEL > T, KEREPR—HL
R0, FLTHERWZES TR -oe L EDEIZRD
A9,

(ENTAEBR AR W E 2 o & — (R BB A Il A6
KAT IERE)



MR AT

55

i 3% A
BLBRK 2295 B ~ Fovi o

BiE]

oF

F—177— R ! University of the Ryukyus Hospital,
division of surgery.
division of intensive care units

2025451 A 6 0. FERKFWEEIZ. HEBRKE
EEETR & & b2 PR X e BT s Lg%
BMA L E Lz, Z Z TIldIk A BRERK S5 b R Rl
OETEIIL T DR DT - Ehigpekz
WALET,

BRBRR e R D ik

FRBR A 20 e D JEE s 1X. 1970 4812 5 AR 559 B
DIHRER K 220 JE i e & 72 0 AR 185 (1975 4F) 1T
PEOBRER K SR 2250 B e & 72 o T BRIz bR
EVET, FOHK%, B (1981 4F) 235RER K 2%
VT A% X A 1984 4F 10 H i B U= e BE AR P4 BT
I TR R GRS U E Uiz, 2L,
F. MHBIROEBIT D HAA DT L IEEANEH,
BES LTI ZHE LD, JBIILTH 5 Mo
B ZXTEXE L. 2005830 %5k
2015 4z, K L Hb ph 3 R [ 52 B X oD Bl b A
FZ DWW T RIFR IR E S N7 [E BRI SRR (5
PEEAT I ZEASRE AT Y & PR B P SE AR R, IR~
DOFE - PR OTRE, R - FERZ Y
E LI AMER) O T, PEIEHIX 2 & P63 K
HX A~ DHERKR AR R E D F LT,

F DR A RSB DI X B Wilim s
AMARE, £ OMERSV PPV RNDL
2024 4 6 HITHER K 2B 858 T L, N
R HBR R 2 % 2025 451 H 6 H OBk
Pz F Uiz, 2024 4E 12 A 23 HA2 S BEEITIH
AR BERLAIZCEY. 1H4HIZSS
% D ABE B E ) 8km Bl 72 5 e~ Hko% U4
HFRIES T LzZ ik, NHK O R¥F = 2> |
72 R THEDY EFondigE R&ER7ay o
7 NCTLlZ.

FORBED TR - Brhiageii

FOR BB IER I O T, BRERA AR RHI IR A
DEITTEE LT D FAER (FAr = AE - J5 S,

DFHGER - HrhibiaE ~

-

nn ok
=¥

AW - i EDaR. RS, SEHIE, oL
VRE, WREERHE B &4 rhiAREE O PR ELE.
1D OJRE. RKRRBIFREE, B oGt
WCRESEFNIZEADY . BEORZ L FTEEEMN
BELRFTWBEAR—ZEEY EiFEob 0 T
. FORBEIZIHERE &V 20 K (ICUS K, ER12 1K)
WIRTE 28, RMHEIX 69,752 m® (IHYH B 47,749
m’) O 146 572V IEL 720 £ Uiz, MHBIRA
THA U o K S5 R 1T A BE 9 TR BAA iz Ak 5k 2
R—ZZ DKy RERHATE 5 AX—Z (K
BLET) AR LIZZ L & TR L EhRRR
DORIT & 725 ZNENOHE ORI
ZOREBRER LR £9, FMEHOKIREIX
3,340 m® (IHY B% 2,220 m*) . 4G ¥ R1Z 1,050
m” (IHYREE 480 m*) & 2372 VK< 20 (K 1, K 2),
FAFEIT 11 5D 5 15 B~ 2 P G HOR IR IT 8
JRIRD B 16 KR~ RSN E Uiz, T
TR BLE L T2 Y = —L 28, N7
Vv REMEZ 1%, MRIEMFHRE 1 808%
BEENTWET, HFMRIFIAHKEE (45 ~ 61 m’)
IR0 EL B4 ~141md) R ote 2 & L
VAT AREMENTZZ ERRE R Lo T
WET (K 3), Frzhfgs 25 50 BEIZARHE
ORI STHMRIEIZL DY, FIZIFREL 77
ANR—, BEHEERTA NTIA VRS T 2 v
7 OEBIZRFBY T4 A7V A 12 LH9 (K 4)
Z L THDY B LRoHENBLE SIEF IR
RVELRE, £, BN NS5 Z oREITK
<. Ry N EBETMCHOMTEED N Tz
A2 LEDOFMBIIZNETIY LEdiTkEA
72 OBERA BT D . BRIRHE 2 & D T R
FDAPNL A RWTER L TWD ESEL T
F9, S HITEBNARZ 2. FEICHER =2
B L 2 A OHEMEFEFMARE SN E Lz, 10K
e Cld 7 m® OEHIET L72S, Hombe Tld 34 m’
DR S Z YL UERESEAI S R ODIZHEHE L T E
To FRCHES OREEEAR LT LT, SERESEA
ffids B W I B 2R TG R HE 3 2 S, BREERL & L
TETHEPoTVET, . FHEEH L ERE
RIS ADMT S Z L2720, IHJREE CIRRBERHE

B2 PN N e S iR S R i



56

=

BRI S 46% 15 (2025)

M2 &

REREDERT

3 FMEDHKTF

T > TOW e BRSSO BN L Te & L1k
WRHT & > TIEWITIRETT . oA T
TR OHIRIC X 0 BAHER O AN 2 235812
Y, FRIREY EEROFIK TR ZNET
FVBRI B TWHHIREFR > TWET, i
BEHUEICOEBRLTBY., M HFMAFEHT
18 < JERHESRF #RT O R TRIKIC R D LHEE L
TWET, [HFEBE2SEHRE U7z 1980 AR D Fisk K
PRI O NBIZ 6 ~ 8 HFRETH - Te T dd
WHED 28 m” FRIFRIR 2SN & 5 KB IX R 72 72
Dol LBWETR, HETH -7 2024 4ED
JREFRIERIL 30 4 2 X D Kt L7 > TRV A
AEEORIICHIAETY LTWE L, L
ke CIIFRRIEE 2 64 m* FER LY S5 v 7 AT
EDHANR—=R L L HIZFAMBLR S NITETHER

DENEFNDOEE WG THRTE DY AT L%
ELTWET, S TIIKRBRHERIZIZY v X0
75y PEOTHNEITHEL TRV EREDOH
TADEN BT iR o Tnb ERNWET,
FEEICF MR 2B E LASWeZ LiX. T
DOREFENRIE L 720 FANE DX 72 2 & THEmRL
ERF A OB BIEHES ERNIC A2z & T
Fo MLIEH ARRACHEA BEIXTFAREE T 1 7 L
B, FZAOT 7R AEMIIATEELRD
FIRNBERHTEET, Ax— 7+ vicEEESH
TWDHEGHTIK. IHRBER X » HEHK 1.5 ~
2EHEEABBI L TVWD NS Z R0 L
Teo ZOX 5 RRESEEALIT XV EHRL L DB
DORRRIE LTIX. 2R E T kick#Ed 5+
B DR 2B HEMENBECHET D L 51



MR AT

57

4 RABYEBEZRAWL:
BERAA FTEIARS 1 U HER

LY, HEIZaAI2=r—varvelDR2Rns
BIEILT D Z LI o THWET . ZIUTIREE
BHE L LCIZAHEBIZIRDETN, ala=r—
Yaroiib v EHRERITIERIPER Y
E—ZAThHY., BENRET LY AT AERE -
AL LTS ND W9 JHTIIREENTZ & - Tk
HDZ LR EHEMLTHET,

ErnEEE. MEREEREZHD & LR
BICHEBEIETOET, FrichBoi%E, sk
BRI AR A DS ELZR TR 24T 5 FAT D H I
TE2HOBEF KT THRTLNRTEY., 20D
Wk XIDEbE L IXBIROZENRD Y £3., X HIT.
BERREEANDT 72 A FROTL R—F —inb
DOEIRB D72 0 WL RV ERIREREN, a v
Y o — X Wi B DS N T & 72 o T RHIT R 4D
HEICTED LIl LIZBE ORI BT
BT O RE R BERD D L EWET, H£dih
SR BT DA REAR— 21T 24 ~ 26 m* & HE
PRU. NPT G D73 & 3 Rl LR 818 5 by 4
&t (CHDE continuous Hemodiafiltration). & #f =
Jig#® N LHifi%% & (ECMO, extracorporeal membrane
oxygenation) %5, k& 72 ZE @ #li B 25 18 A3 A H T
o ThHMThn e & 72> TnET, [HFEkE
TITREKRNZ D —F > T8 5 TB Y mHlo
T T AEORHEE LAY THRR R R 2 524t
TBHZ ENEEL VIR T U722, 3B TIdm R
X —27 727 v OKEHREZ R E UR=ER
ROFHKZTRELTHET (B5), £/, B
K= A= SRV IV NI SV N [l G 5 o )
ZLTRILTOI— RREENRT X T D

5 HHBRADIRRK & [REE

6 HEHAEMICETHILENETF—LED
FAEZ OHKF

& LB MR L% L0 6 b3, IHwkE
TIXRIZREONOELENE L ZNEIFTTA ML
ABIECDZ ENRDY E LR, FRbt TIXET
DR T MR EN TN D D THBIEER & D
BIZRNTH AP BB TS Z L
HATETHET (R 6), 2020 1254 Lc il
o v FERYSEILRIT & 0 F RS AT A e
PEBAOIENBE L 72 o722 L B a8, Bkt
OHEHPIEFERITIIIT R 2 LB IRE 2T
DGR IR (26 m*) & 3IREE L TVWET, 44



58

EBRIAE 95468 15 (2025)

JEIZ e B, JEARBLONTHE A T A8 A a v
TR ISEBINAE L, —BBILERRAZIES A
TR %, CHDF. Impella®. ECMO &\ 5%
RN LD F LR, 5370 AX— AD R
SN RBFRE2RETE, WD THRETO
RS ORI 2 F b £ L,

FRBEICRIEL THE D E S K& i
X, SRR OFEMAL T, FERKFEHR
Bl ke 58 8 km b E L7z Z & T, @#EhEE
BEASIEDN D Z LT 7 » T B RIS IR T 2> & Bk
ZEZ D (F) LV RN ERD E Lz, Wikt
DOBBEIRFIZIE 50 4L EOFHEMA AL L TE
V. Lo TBREFEIRD 532 J5 IR (4E sk

LU S TI0OKER) TOEM 25425 F
BATLE. ZHIUIBERKSINBRICIR 722 & T
F7e < MBI OB MEERRE T b B R L
REZRMEL2->TRY., FTBOBSRAETIX
BB oTnET,

FRER R 2B Bl X i IR R O Rt D L LT,
R - R R T D EGEER > TVET,
SBoOBiRIcE Y RE - BEEREEZREET D
N— REFBEEINE L, T Hisizkk
NS AR BN — I & 7 o TR IR O R %
DEEIZZTHPRITNERBRNEN S B
B UM B HBIBITHA THWEET,



59

SURBERER S A B 52 57

Rl

F—17— R ! vascular biology. vascular development,

extracellular matrix. tissue engineering

LI

FORERIRZIE. RO EXIcF v v R 2%
WX BDIESRL L BHEFRIN SR B RPFTT, Al
N5 100 FEE B L LEZA L, Ao d
VRBRH S, EBICIIHEEEEOHRBIRNRD
EHLHEWERBEICEENTHWET, £, WUHE
ORGEERIR PR, KIREEE > 22—, LT
FEftt v & —D 3kt & ORI TR & FHIK OB
UWFZE D HERE L TV E T,

HHfa B 0TI, T D L B L.
RREOAREIZIED | Z L A2HIZ, Mfah S04k
LA E TR & LT IEBR eI DR E 217 -
TWET, FEHHIE. oA/NIRIE L LTERE
DBBHTN > TWE LA, HiR TORERZA® L
TIREIRENERELZON I TEDLSITHEDD
Dl EWVWHIRAM BN CEEENZL 72D, F
ZEDIEICHER F UTe, Bl TR U 7o BER 08 A
WEDOHIEOHI N LI > TNET,

AR 2 B 5y B D AR A

W ERLR I BT B AT 2E T 28 D A& BT,
1916 IR SN /R E LB EFICETI 0
DIEY £3, MROEHEERTH HH EE—5k
BT E VHEEBHFL S, D, RETREE,
METIRIRIEAE S DFIT K - THBEFROHE &
AT EIPNTHE F Lz, Bk D 1949 48
IIEAORERIR 23 i ikiE L. eSS 2R
2 B EME SN T AR IEBEZ IR BT S
. MR COWMBEMNEZHLZ DEMEZEAL, B
SAEHEORBIZKRELSFELE LK,

ZOHG, BWERBFRICL D V7 AMEED
WFZE. IINPE R BRI K 2 sk R O SE, #l
NuMsRE 2 2 ARNCIRZ DR R SN TE E L
7o 2006 41T 1% THI N AL B 22 3 R | o~ & 3B 44 8
ZETE XL, 2014 FEITIIAB R E T K 0 THIAE
EEE B & UCHLUE ORI R S T

R

2019 SE X D EEDEMAER E LTAD T 2GS
EF Lic. 15 D HEMERE 220 O R/l 2 fif &
LR H L, SERETTABMELZHNTS/
LS - 7 v = F R - ML LA OB &
Ry AN TR ZED THET,

WFENA

EELLOWRE T, & DT - KiE -
BAEI VWS I TF—<0b & HildoRre, %8,
Mifas <~V > 7 A L OMBEAER %% BT
LTWET, LU, BENZ AN TS E2F
RT—<EMIM N LET (B,

D) ME DAL L FEED A T = A LOfFH

BIRE L. KRR OKREIIR & I#ERE 7R CHE
RIME T, WAERIZARICHAB IS Z & Tl
PEEBRANEBITLET. L L, FRERS DLk
R OEE TIZABRRICEEEZAE T D Z &0 D
Y TR BATAIE) & U TIPSR, A A, &
FEDY 27 ZmdET,

RS OABIE. THERERIBASN & M5 1P
1o ool T LET., BiEITHAEER
DIEFRIRE BT K 5 inbiE. HEiXii s
EDOVEFTV 7 THY, WMHENREDITELDT
LI X o TRAeRMABICEY £9., FEbiT.
FRHZHBFIZEE U, A BRI
DOEALE NS T2 BT VB GO0 13 E
LML TEE LT,

INETIZ, 7 RETZ 2T 1 E, (PGE,,
prostaglandin E2) -EP4 % 75 {& (EP4, prostaglandin
E receptor 4) ¥ 7 F R, fiflask~bU v 7 R
Thdb7TNu A KEEFE 2L fibulinl %4
LCHRIREA2FET D 26N LEL
VP, kie, EPAV I FANY VAT HF LK —
Y OREMR L. MR 25 2 &%
HRHLTWHWET, Zh b ofRIiZ. BEMO
PGE, ¥ 7" )V SIS OHEARAMERE & RSO PASH %E
fili &S BT DR 2 > TWD Z & &2mii
LTWHWET, TNHOH%ER 5, BlED PGE,
B PR BRI K D BRI R+ TIX AR W B
EWLPICT D ENTEELEY,

* FOXERER Sl A 2= )
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Ve  EORSILEREDA LD
) mEUETULY . | PORZAERS PGE.
‘\ ,"a
- Versican VONV/1 % Ep4ﬁm AT
v . 5 . ( g/ﬁ/ ye O ‘_PAF’I_as’nIinfrgen N AMP p38 COX2
: %. - NG Plasmin JNK }ML-S
& AR '. . ° MMPZactlvatlon _NFxB
\v«v S “L PO AR DI Lysyl oxidase cox-z
— WKEEEF RAETEEER COX-2=—
roAQJ7 -
7 I‘j&ﬁi l
3 rm%ﬁﬂ,ﬁmﬁw "*m;””*”””@ﬂ” L MMP-9
Hyaluronan § . l
JSATS S A e SR T p——
@.ﬁﬁg - PKC PKA =" Versican l :\‘:,; :_./{j E
~T TS we J— Fibulin-1 S A EHATE —
k o BT j k j

10" layer

111

Repeat

HMTFCKIDATIMEDRT

EHAEKESE
111

RSB IE B
NBERYT2MEIST ~

2 weeks incubation ﬁ
—_—
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- R ERER AN RS 5
HRE—HMpRiEE MR HERRSNEEEE/FR AN 2
N-cadherin Fibronectin i\}/ ‘\/l’
. s ® Integrin a5p1 "
e - I:)q’i@j\::l
SR BRI (V)
~ Lysyl oxidase
\U )
1 EREMAFHRLEEZSBFOHE
I HIT. TS MR E D CTEIIRE RN SE V8 AR ISR LI EP4 2R BBl S B e~
R T NS & 7 v~ F RS A T AT, IL-6 O@REA L7 v 77— Oild

FET DN bED TRV, HAROIFERE L %
2 EE TR OHE#EICEAS L LTHnE
o TALH OWFIZED LEIRE GO PHERD L
TOHRETEDZ LEHIRLTVET,
2) A5 R BB DR REMREA
KEAREESLEAREE L OO MR R TIE. 1%
SR OFK BRI LSk~ N Y 7 2Ok
FEDSE REMEFTIZ I < B G- U E 97 FRHZ KRENIRIE IX.
ESE PRI ROB L O DRI AIZELZ L b %
< Z DRI L PREZBUREE O R Z RRETY,
FEHTbIX, b MRBIREMMEE T, F
15 0 I B 1 D EP4 3245 44 0 38 8L A3 ekt ¥
MLV b E <. Zh)S matrix metalloproteinase-2
(MMP-2) OiE AL Interleukin-6 (IL-6) 0 214
MMEBEL TS Z La2ME L TE X L. ke,
EP4 ~F v K~ 7 A< apolipoprotein E (ApoE)
KE~<T AL OREET NV EHANWIERTIX
EP4 ¥ 7 v OIS KB IRIE DI hk oo g %
Mzx5zLz2MbMrcLELEY,

FE 7R RN E S I, SAEA IR RAIT TS
5 Z LI X o TRHBEIZIERIIKE 2 F8AET D Z
LRSI E Lz, & 512, EP4HhiRofkn
Lz X > TEIRE 0T A B R ICIFITE B0
REMEDS, B MIMOBMEEZERSC~Y T AET LT
RENTRY ., EP4 o 7 F VX o I ib R b
LCTHELEXTWVET,

Z OAth, I R 0D PR B RS0 R Ml v i
HEE. IEEIRSZ2FE OFZE, 195 O FETIRE Y A
T BT DOWT HIFREDOMINTE D LA TWE T,
3) M T2 X B A LIS 0B

PRI RIS RS OIARETH Y . B
WCBWTIEZOHENKRERPE LR ->TVE
T FHT/NEROLIMENRITHWLND I T T
g AR FEM L LI N LI IE, REICHIETX
RN, MBI OMZe Ak L, B o
FizEHT 22 LMELE TR T,

BHT-HIX, MEOR» 55 EERB RO
BT M ERBETHZ AL, AN
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HKIEZ TN T & 28\ 2% U OMER S X
D =RICMIEREERM 2L L E Lic, #kKIEH]
mz ko, &7 « 7ax 27 F U0
MHMEATAEL, £k LIMlEs — hamELE
Lize THEHWTI0 EEEDIME Yy F&21F
L., Zv MREIRICEHL UToRER, BRI
HeR: L PRI & B SR S N E L Y,
BUE, & MR EIRE R O mifiie 2 vz
JiiuAt 772 7 N #BR L TR Y .. SRR ZRERR
ISHA BB AN T 2 =7 Z ~ OB RER % BT
DOHELLTHWET,

Bboic

FFEbiX, BTG AR L B
AL, WRRRETIIED L S icFE DL
A HILTHNB DO EHH L THZ 5 &
5. MEHZIME L OREBEMIEWVWS 7ak X
PRENZLTWET, flxiX. B4R
EOWFAHMT S Z LItk > TREAR T Eh
TR AERZR S Z ERRRIZ2 Y 9L, FESR
REOHANAZIET D2 L1X. e L dic
fL Z DRk A IR IR R IT 6 B R EBHIB I D7 03 B
AREMEDS D D 5. 1 MO A B AR L L
DFFNT. AT=TINVA ML AZOEEN B
T 2ERR. WK & OHLRIFZE 258 U T
ERERIMNTIE - MMEPIRBD A=A L%
ST L, HiTleRBROMEEEE T NEEXT
NWET(E2),

BERFRAE2EE DT, FETHOWZRIC
BLZRBREHON., EEPLH LN LIk L
Tl B D WIEERRD SRFFE~—R A Z 5

LTS A, BN FREOR—LX—V %
TENWERE &, BRBRICBRVWADELIE RN,

SCHR

1) Yokoyama U, Minamisawa S, Quan H, et al: Chronic
activation of the prostaglandin receptor EP4
promotes hyaluronan-mediated neointimal
formation in the ductus arteriosus. J Clin Invest
2006: 116: 3026-34.

2)Ito S, Yokoyama U, Nakakoji T, et al: Fibulin-1
integrates subendothelial extracellular matrices and
contributes to anatomical closure of the ductus
arteriosus. Arterioscler Thromb Vasc Biol 2020: 40:
2212-26.

3) Yanagisawa H, Yokoyama U: Extracellular matrix-
mediated remodeling and mechanotransduction in
large vessels during development and disease. Cell
Signal 2021: 86: 110104.

4)Hiromi T, Yokoyama U, Kurotaki D, et al:
Excessive EP4 signaling in smooth muscle cells
induces abdominal aortic aneurysm by amplifying
inflammation. Arterioscler Thromb Vasc Biol 2020:
40: 1559-73.

5) Kojima T, Nakamura T, Saito J, et al: Hydrostatic
pressure under hypoxia facilitates fabrication of
tissue-engineered vascular grafts derived from

human vascular smooth muscle cells in vitro. Acta
Biomater 2023: 171: 209-22.

6) W EERLK 220l 4= B 22 4> BF . < https://tokyo-
med-physiology.jimdofree.com >
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e Redefine Quality of Care with esCCO
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GG?’~@KIOFE§®EEED&&BT~

DBEENIVAFFIA—IDRAEHLSEGNICMIEHEZRET
esCCO (estimated Continuous Cardiac Output : FHEEEFHTE MOHE) FEANBREZIUVT
INSA—=5 (LB, /VVRAFFI A5 [FE*) CERNICMAHEZEH I 2BHBAEDEIM T,

*1 MEBRISRETALEY (NIBP/IBPESS5THE)

1y
g1
BA F1L5GH 1

[Lmin/m2] esSYI

QBT E—EDRHHHBIET . 3 7 2
esCCl esSVI
O SEMBERE AYRY A REZI2(CFLIV AN
@ EANSPOFO—TIC k) Ry R REZI*2 CRIEDRE o EERPOBRE BEBREFWH
*2 ERATEES N~V ECRRO L ABCRU T/ YV Py TR
=TSN, o SFETIFIFEMH
o BRIESE T F il

LEDEREYBELDE=S)>TIC

- _——
RyRGAREZY RyRYAREZY RNyRYAREZY
CSM-1000U—X  CSM-10009/U—X PVM-4000&/U—X BZEXEWebT A +C
S4J23—F G7/G5 S4I2A3—F G7/G5 ) SR ECEICRNET,
Life Scope G? Life Scope GS VISFHO https://www.ni co.jofiryo/
R wRE:
Ry FYLRE=S CSM10009U—Z SATXI—F G7/G5  RwRHARE=S PVM-4000¥U—X
AEa—k: wmeI—K: y o
CSM-1702. CSM-1701. CSM-1502. CSM-1501 PVM-4763, PVM-4761 (BHERRSE)
e e [N ER mrenmmneo
FEETERERSS : RS EEERNE ) T161-8560 .03(5996)8000

*ERE CHLOF AL ETITHRILZS W,
73AH-00119  [A&HEES :NKCOB010-230173 https://www.nihonkohden.co.jp/
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YA I—7 "8 500 mg
(fAZYIY)

B oA #o5T

BHZE DR

2 BUREDRIR OB, AMERBRTRIR 7 b v
WREEDS N % 72 <. hemoglobin Alc (HbAlc)
23 9.0% LU EDB &, WL ERNT 2 &
LoTND Y, HATIEA VR Y ¥ %k < b
BRI a-Z a3y X —VPHEHE sodium/
glucose cotransporter 2 (SGLT-2) fHE 8. F 7
VIVUVEH ST RE A AT I
dipeptidyl peptidase 4 inhibitor (DPP-4) FH %% 3.
glucagon-like peptide-1 (GLP-1) 2% %% 4 1f B 3.
gastric inhibitory polypeptide (GIP) /GLP-1 5% % {4
EBYSE, ZVR = VIRFESR, Ehi A v R V5
WMIRIESE (7)) = K38 @ 10 REDOFELERD Y |
FTNENOREZE £ 2 TREDKREBITIE L T
R s, £, BEESHHFE @RI
MAERE, A%, BYERERS) . BETR (R
SOENPR, EIREE) 2 ER L GEIRT LM
RS TnS Y,

2 BRI X, JEE B A B DA > R s
KRB LR HRETOA > AV ARPIETT
T TIERL, I bay RUTHERRERICLS
A VAV VARWMIETRB EIOA A EHME T
. BBIEA DL RS, BB L > TEER
ZENZTERHESRTWD Y, R, 2 5
RIFHBPIC X S ENTND 2 MR 2 Ui,
B RERE T R R S TOMANZHIRA D 0 |
AL RORIERBIETH 72 7Y,

ZHLEHERNPL, 2 bary R 7HfeicEH
LEFHOERETEZ S O>7 Mok ke N T Y
VROFHALAMELTA AZY IV SR
Teo A A7V IV A VA U lEGRTH D
R, NS A > AV RS T h DT, B
MHETI hay KU T~MERT 5 LESILT
BY. Fa— RBERGFIRA VR V%
R RAVER & P - B k&5 T OB 2 s
2 JRESME R CREERT A4 - BHER Y JAZRECLTE) & %6
T2, ZOkd. 2 BIBEIRIFIEIEDORIK A A

AN VME TR D D WIEA A BT T
DWTNTH > THIMKEE FERAHIFETE, #
B K OB HIREE LT 2 BOBE IR DR o 72 1R %
Pk & 2272 Y,

LAZY IO

1) ¥

A A7V IUE R B HMaRRER 2 L 1 v
AV HEHUEDW I LTERT 5 & v o 7t
DOELRMBERE T & 2 D 2 =— 7 R JEB )
a7y A NEREO,

BRRKOFEHIZ, 2 hary Y THEREAZEN & T
LT THDH, A ATV IVE T hary YT
DRI N F—HEEEENE L, I hav
KU 7 W R SR O 2 T 5 Z LTI b
oY RU THREZ O L. G IERE SR O FE A % 0
HIE, BIEAMLATRTOI hay R TS
WIEBBRILOHOZESRES Y. Zhicky., K
Bl OMREDS T S . 7 a3 — AR R
A4 AY MBI ND, £, FKEHO
IS DREFRRIC BT 514 > AV VRS &
»D5HZ LT, KB LRI D FERH 2
L. MEZESRACETNESES, Z0Xkoic, A
ATV 2 THEENC B B 2 B Olggs 12 EH
L. 2 Mz b e — a7 9 HTH D,
2) Wit

A A7V I, ACREINTIEE A M O/ A A
VHOESTH Y. lE ONRTEMESY) L 13 R
V. AR A BUMPR R TS D 2 L S EE L
HTHD. 2O, WMPUTIZEHL T4 N T
> AIR—%4% — (OCT]I, organic cation transporter 1)
A U BE Bt s TH V. /NG LRI D
OCT1 i U TR E N D, #EMEE#%, MR
JEIX 1 ~ 5 RFITHRRICE L. WU L) <o
INTH DM, AEOBEIMT BN Efd 5 72
O, HEERRIZIFRIE LR D, N TIXREIC Y
A Uy BT D3 AR 1,000 L L E & RE W,
E MR R T ~OFEEIXT LS DTN TH Y,

* KBRS A B v & —
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1FEAEOREMWERAEE LTERTL2Z 8005
BHIE T HZ M TE 5,
3) fR & Pt

BN TS LeA A7) 2 03— 252
AR B NOFESER. B iz in
vitro R THRFW O ERITIT LA EHD BN
T BHBOTMMTIRIEREBIEDAL A 7Y
YThD @)Y, LT, CYPBH#ES LS
LU 7o AR & O EAER ORI Th7en
EEZBNTVD,

HEit X I B R A LTt s, OCT2 B
& OF multidrug and toxin extrusion (MATE) 1/2-K
EWVWOTEE T U AR—Z =S - iz B
B L. RERIRIEEITIN X, JRIIE TOREE) 2 1MIT
FoTHRtEN D, BHEESNIER 2GS B2V
T T v AR A K& < RIS 08, B
HREREES TS DI O TEH 7 VT 50 AT
KT L. #RMITA A7) 2> oiggEms (AUC,
area under the curve) 23HiNN$ %, H#HER R ERAK
781 (eGFR, estimated glemerular filtration rate)
75 45 mL/min/1.73 m* Al O B HERE R E D B B B
Faitg & UEERERBRIZFER L TR 57, #ERE
ERTWhrote, 20224124 A7) I DOH
RN LWk NIiTBIT 5 RHEFN SR L O
BRI S AR Pl OFSTr b5 HAR
B s SRR R T B B BRI NIRRT IR D
HEEOLER IR H 2 —% Tid. eGFR 2515
~ 45 mL/min/1.73 m* D EFIZR T 1 [1] 500 mg

ZlH2RI~OBEEEET D LNl
TW3 7, 20%., BEBGEREKRBRE LT,
R - SEBEEDAL D 2 BUBE RIS TR BRI 0,
FIUTA ARV B A R < b IR N SED
L TR~ R ¥ A v MIIA078, BReRE
EalES HARN 2 B RE B E 60 NExtg & L
IEE#R. IEROEMZRGHBREIH LT, *
DIFFTHER Y 225, eGFR A3 15 ~ 45 mL/min/1.73
m’ DB FIZ1H500mg %2 1 H 2@ 4, eGFR
7310 ~ 14 mL/min/1.73 m® @ & 3% i 1 [ 500 mg
Z1H1[EE LT, 2025 4F 4 FICiRAT SCEEGT
IZHE 5T, 723, eGFR 23 10 ~ 15 mL/min/1.73 m*
K D EEF TR UL BRI 2 BlE S BT
H5 L LBHiz. eGFR A 10 mL/min/1.73 m” K iif§
DBE~OEGIFHESE I TH2RUY,

— 5 TR RERE T (S ~ rp SE)E) IT BV T,
W R Iz 5% 5 I R/METH Y. HE
FEEOLEME TR NE SN TWVWD, £, BF
BIOEZELRENTHY., ZENLEHTE
HH G Tk i d R )% (Cmax, maximum plasma
concentration) 235 F AR N U, e UL v s
H 32 7 [ (Tmax, time to maximum concentration)
MBS D b DD, LR 7e AUC IZ AT,
4) FEAER

A A7 Y 0%, MR SRS RE N 1EA
O S U <1383 5 5K & oM AR OH
Ei1xd D, E 7z, invitro TOCT 8 X O MATE
NV AR—=2 =% LT EERSHER SN T

CH3 CH3
Nl’ \lN ARy N \IN
CH > CH
HzN)\ﬁ)\l’f’ 3 FHEEL IlzNA\NJ\T, 3
CH3 CHs
. EMD 90076*
ARG DI
l NHIR AF AL l N-RAF AL
CHz CH3
N N [ -afwtip] N "N
| | S |
C FEhEt CH
HZN*H)\,IJ, Hs HZNA\NJ\F‘V 3
H H
EMD 647302 EMD 601811
J N-R AFIAL
CH3
N“ "N
/Lk— /Il\ -H
HNT NTN
H
EMD 27355

H1 42424513 00#EERBRE
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Wb, — T KRR TIEIZDO TV AR—H —
MEHTERARNRLIVRVAFI U EOHHIC
X B EEAIZED BTy,

A A7) IUE MHEAERZZIFIT WIEHT
b, T LizL oicA A2V 0%, R
DB Z T < REMEOE LB X 8
MENDZ b, REEEESNBERBAIZRBIT 5
FHHEERORELZFIZ W, o, Z U\
BEPMENTZD, fhDFEHF & OBA DEEEZT
12 W EEZ BV AR BRNERI LN % D,
5) SEMEhTE / 3241 (PK/PD, pharmacokinetics

/ pharmacodynamics) BIf% & K32 &

PK/PD fEHr Tli&. 4 A7V 2 > Ol kg &
& HbAlc &R & D[ iz Wk 72 H B s B R 2372
W B, AUCI2 = 60 pug-h/mL B _ETHARhHRIZ
DI ERMERSN TS, ZDZ LiX Phase Il
R TH D TIMES g W e bhieF— &
L TWD, %< 02 BIPERIFREICNTD
AR ERET D LE O, BEORKEHE
T35 1H 218 1,000 mg DEE- L7272,

R REAR D & 8 % & 4x

A AT I ORI LML T, HA
A%tz Fis S iz 3 DO 5 (TIMES-1,
TIMES-2. TIMES-3 #E2) 233 5.,

TIMES-1 3BRICBNT, £ AF Y I VHH &
TSR RN . 24 B OB Iz BV
THEHBREER11.3% LHED L - en, BT
HDLWEISLTNS Y,

TIMES-2 iBR Tix. £ A7V IV HH & BEfE
DIMGERE T35 & ORI BT 5 BIAM: & %4
MPEIZDOWTREHME S LT W5, 52 B oI Z HIR
T, ARIMBFIZA A 27D I HAITIX 3.7%. BEH
FHETIZ 2.9 ~ 16.1% THELU TW e, BEERK
MFHTAE U TR o o O OTELEHE IR I,
YT A RRIELE OBHTEINT 2 Z & 23
EhTw3d Y, TIMES-2 &5 DO REBMEHTIC B
T A AV IV EANKRAI VA LIRS
D 40% TWHALEHEIR, 17% T REAHHE L, #
DIF LA EIXRMT LRBUNIZEEST S Z LR
WEEShTWS Y, ZRHDEEHERLNHB L
BT HhAlcfEO S E D KX VW EREINTH
L0 b AEEEOEHAITH Z LN EHE
ThdEEZLND,

AVARYV VLA LRV L AZY I LD
PR % el Uz TIME3 SREBRIZB N TH., H
FlEBEAE S 5 ORETHIRIMEER D -T2, £z,
FERL-CHLL, B ITE W RIESE O AL SHE IR iR %
THDIMN, A AV I VAT I3% LT
oo A AZV IV A LAY ITEMLUT SR
PEEOFBERELIIEMT S22 L, FMEET
ol LWRrEnhTns Y,

EORBRTHBMTIEH D2, A AV I
K BDWHEALEHEIRDBHBL L TWD, £ AFY I D
W BUEH) 44% & EZ BTN b —ilk T
HDHAREMERENZ L5, HERLOYR— b
ZL TN Z & TR L TWIT5 &
25, £, RMEHZE L TIXEE OREIRD

K1 ARRILIVESAAT)IUDEN

c AU A VRSP

AREBLI A RAZY I
NH NH H CHs
\ CH; - HCI N N )
iR HoN H rTl/ 3 HzN)‘\NJ\N/CHS HCI
CH3 H éHB
- B, IR TOA > R Y VSR D UGE
- I Iz 33 1) 2 B DO L N

YEHIHE HERRIC 2515 2 R 22 O] < JHEB LT N a— A IKIENT A VA v

S tE

R harRYT

O T OFEMEZE U ATP #4240

BAEK T OFEMEOIER X OCEA I O

Mz D

~OMEH] TR 295 2 & T ATP ShR &k
» B ARIINTIHAL B R D3 LLBE 2 0 ;
. /71.‘\/ [s1= ==X
i P ENUCEBRART ¥ R o AOMRD Y -ggéggfﬁi%gzwﬂiﬁb
(PHRSAEIR S BRI TE) a "
15 = eGFR < 45 mL/min/1.73 m* D4,
1M1 500 mg, 1 H 2 [ 4 ik,
—m eGFR < 30 mL/min/1.73 m* DEHFIIZHEMI | 10 = eGFR < 15 mL/min/1.73 m” D6
H &

11 500mg 1 H 1 [z,
eGFR < 10 mL/min/1.73 m® OB HE O
HEBE S L7z,
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HWEY 132 <. BEAEOIMEERE R 5 & Wk S8
TXBL#E25, ARV UTREL D AR
7 ¥ K= 2129 T TIMES-3 RERIC B\ TR
ERBD NPTV HBEN, L AFY 3
VORI A7 SEIEEE Y BV T, BT
BV AT ICEET v K=Y AR 5 Tnd,
MALEHERIZFLET & R—Y Z0MBHERTL H
D, RIS NS O ORI A
WRR S, EERTHERAL T AERH B,

A MBIV EDHEN

A AZY IE, REERICIE A BRIV LB
LA D — Ty SEBE RO - keI
BENHD(RDYY, £ AFY I LT A MK
IV ORI TIZR L, R D D UVITAER
TRVRIOEIRI T 70 B, B RERE 2 5 D IER.
HRZEIER A AL I VA TH D RERIT
M Lo WAl et 3 3 5.,

FIZEHA I
PR A EFIRER R L
SCHR

D) — AN B A RN 222 o BRI 2R A
RZ A 2 2024, RS , B, 2024

2) Hallakou-Bozec S, Vial G, Kergoat M, et al: Mecha-
nism of action of Imeglimin: A novel therapeutic
agent for type 2 diabetes. Diabetes Obes Metah
2021; 23: 664-73.

3) Inzucchi SE, Bergenstal RM, Buse JB, et al: Man-
agement of hyperglycemia in type 2 diabetes, 2015:
A patient-centered approach: update to a position
statement of the American Diabetes Association
and the European Association for the Study of Dia-
betes. Diabetes Care 2015; 38: 140-9.

DERT 7 —< ALt YA I =2 " §i 500mg,
EHGNA X 2 — T+ — 5, 2025 452 AT
(%5 10 fR) .

5) Chevalier C, Fouqueray P, Bolze S. Imeglimin: A
clinical pharmacology review. Clin Pharmacokinet
2023; 62: 1393-411.

6) Detaille D, Vial G, Borel AL, et al: Imeglimin pre-
vents human endothelial cell death by inhibiting mi-
tochondrial permeability transition without inhibit-
ing mitochondrial respiration. Cell Death Discov
2016; 18: 15072.

7) — A ERE N BRI SR e R
RTRRFIC R bEEOLERER L5 R —,
2024 4F- 4 HYUGT (37 ).

) K7 7 — < X4 H: Press Release TWIN-
KLE : TWYMEEG?® in diabetic patients with renal
impairment: A post-marketing long-term study,
2024.

9) Dubourg J, Fouqueray P, Thang C, et al: Efficacy
and safety of Imeglimin monotherapy versus place-
bo in Japanese patients with type 2 diabetes
(TIMES 1): A double-blind, randomized, place-
bo-controlled, parallel-group, multicenter phase 3
trial. Diabetes Care 2021; 44: 952-9.

10) Dubourg J, Fouqueray P, Quinslot D et al: Long-term
safety and efficacy of imeglimin as monotherapy or in
combination with existing antidiabetic agents in
Japanese patients with type 2 diabetes (TIMES 2):
A 52-week, open-label, multicentre phase 3 trial.
Diabetes Obes Metab 2022; 24: 609-19.

11) Reilhac C, Dubourg J, Thang C, et al: Efficacy and
safety of imeglimin add-on to insulin monotherapy
in Japanese patients with type 2 diabetes (TIMES
3): A randomized, double-blind, placebo-controlled
phase 3 trial with a 36-week open-label extension
period. Diabetes Obes Metab 2022; 24: 838-48.

12) Ito J, Hagi K, Kochi K, et al: Gastrointestinal symp-
toms in patients receiving imeglimin in combination
with metformin: A post-hoc analysis of imeglimin
clinical trial data. ] Diabetes Investig 2025; 16: 629-38.

13) RS R AR AR © > 1 X — 8 AL
B 2021 4E6 H 1 H .

14) BEIESERHE R SR - A I — 28 500mg T
PRD I Y A7 EHIGHEE | 2022 47 12 HUGT .

B)ERK7 7 —< ARt A N 70 3 §E 250mg
500mg, EH A > X B a—T F — b, 2025 4F 2
HEGET (5 19 JiR).
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& —7— R ! regenerative medicine, heart failure,
iPS cell, cardiomyocyte transplantation
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1999 41T T A H3E BT HE R R A~ & O 5 Al
Nz A ETE 5 Z L eds Y LRk, iR
TIIAE A& 72 M % F O T 0 i 0 B 2R [ 95 3 3 A
BNTE o, i HREERAING, 3 R o .
Jig s A, A A S I, A o i A AL A
D EERBHINASE SV S, BiRRR DA
DOHORThNTR. ZD% I AMEE R
BV, HOIWIREN RS DR, MR
IER B RP oY, ZRSIEZOHHBETS 220
WE, EPRAEETALOTHRL, FRLEno
RN T DN FIc X5 R 25 L
HDOTHY, ZOMWMARRZTERLLNVWZ BT
A9, BIE, HRETHOMEN TS DI

IEE DM

IDARZ D

RRULDEHDHHIE

RAERR S, A

induced pluripotent stem cell (iPS ffifa) ¥ ¥ & % v
IZ embryonic stem cell (ES fifig) 2> &0 LiEE L
TeRAELNTHHEE NN D THY . ZOH T
LOTHREAY LTS (B 1), AFTlk, fok
HILNHER & WEA T D B N B R AR R % B 2.0
FEPNICRERET 2 ST OBIRE RN T 5,

AR U A O i O B
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Discover how the solutions featured here are
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