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LHIR] 27 —< LTI VBRI T ARNRRNAT
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0—X7 v 7 ENT, —BINIT, AZKRY v I ¥
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SAS: OSAS) BN Z ERF b TNS, AL,
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H LU CTHIEZBRMA L7 24RE. OSAS B8 DL
WP REIZOWT, K7 X IvAmLTa—%2H
WCHHMI L7z Y. ZofEH, HiE OSAS B#H Tk
PEARBED AT 59 A b L A B LT IRF D YR i P I BE
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1 Integrated Backscatter (IB) fi##f7
BEEIE 2 OB b & AR EEICERE LT IB MRl (dB) 2 5HAl, L IBETHELEZD D%
calibrated IB intensity (cIBI) & L 7z (Suwa M, et al: Int J Cardiol 2002; 84: 133-40) X ¥ 2iZ8. FEJE (apnea
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BIO14.6 72 5 TNT Syrian NA A X — AW TOIIEN S A X — 2B L. S%EERIRIE 1.5 5 &
21%BRFRIRIE 5 43 ORI KER R AT 2 H b O A 8 W], 14 HIWEE THME Uiz, KFEA A1EH
BHZ. ASER B AT K ER A (3.05 vol/100 vol ) ZRA L TIRA STz, [KIREAMIIHE
72K & VB OFREAL 2B S B 7223, KEF RTINS OB EERITMEI Lz @), O
MRS RS 7 B NTHRME LR OB RS R 2 2N E (). (IR T, STk ” & v ks

FHIE N A — 2R 5 WHEHEE DK T 238 &
ENDZEBMBNERoT, & BITE - HHME
12 & B IR Y 22 R R T, TH I T Enfiia N
F—=h 773V —LOBEMPHOEERELL.
AEDNTRBNTIE Z-band <2 IR GHE OO Rl A3 4
BRITHoTee I HIARMTRBNWTIL TH 230K

FIRRFF K. p-I4 ¥ EPIUTIMZ T cfos,

cjun 72 & @ mRNA FH AN s w7z, —h. 1.3
vol % DARJRFE K FEH R 2 AKER Z A TG L
BT RB N TIX. 235 O mRNA OFEHLHMM
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WIT. R BN/ KAl (percutaneous coronary
intervention: PCI) H |2 /K4 A &k A X8 5 EHIR
WHEfs NG S Nz, AfFZeix. ST ER 2%
» 5 MIEH 20 5258 & L, BBNRZBEHT
1L3%KEH AR LV 26%HEH A2 AT 5 H
B OKERGH) CBBET A 2600HREWAT D
B oA 128 Y £11F 5. open-label, rater-
blinded pilot study & UL TR SNz, ApFZeH,
KT A AT X DEKZEIVERIZRD S5hd,
PCI ffi#% Day 7 TIlZ/kFEH AR A X D HR %0
BIIRLNBIR-TZLDOD, 65 HBDKERE
FEOLEBRECHRH AR, IR b T m
NARD SN, H%. EFEELT L DI
SHRDBMEANEENRTND,

EERAA L RAICBEET S EERRRE L
Pl IR IR

IH IZBET 2 00% ) TFY > 7 O, ik
MEREIZ BT DM ERESEGERY TV > 7
OHELTHS, BRI EE THRE LA T HEERR

HTH D, WA SN B 5#E K 7~ (vascular
endothelial growth factor: VEGF) 5% % {4 £ H1 3%
Sugen5416 OG- L KEE A DA S D EIT X
2 it ) A it v 1fiFE9iE (pulmonary  arterial hyper-
tension: PAH) 5 v M EF/A G &, PAH i
Jifiyos BEAH AR AS: L3 lE B Z LB, B b OFRRIC
IVIEWRENRTED LEZ BN TND,

% ZT. Sugen5416 (20 mg/ kg) & D WIS
fRIE DI % SD T v MZHEI R NEeE UTctg, K
i FIRAE (101 1% 0212 C 2 HMERE Lz, ZD
B, BERKFICTES HIZ 10 8MEEE L. £
i SUMKER R R, VAREERRE L Ulc. ZORGH.
SUEEEREIZIB W T Day 3 & 0 A== iBir
DEHNMAEZS MR HASHIL U, Day 14 (2/3E 40
BNIEDOPAZE AT EN/NEIIRIC I3 1T 5 N B
DM &SRO KRAHBEL L, 7R h—
AR EOCBILA NV AOHERREMER Lz, %
DIFIEDHEITIZ Day 84 £ THifoe L7z (K5) . AHF
Iy RER AR 5 5o VEGF
MFIRZDOBROERY TF VY > F OHELTITHE
T5Z & IR OB OZEMERZ D%
DO RN EAL Z R 2 EER A TH D
RSN ER-ZY, X T, Sugen5416 i
DARBETIHEH IR TW D 2R HH LR T
VERBT 2o L2 b, DILE S BHEZHE S &
HEADILBFREICH L CHEERAAEZ 525
bOEEX BN,

(%q P<005

9) 18)
EwmR W-{ERE R
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- = 05 =
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o 024
014
0oL -

) (8) ()
EwEER  V-ERE  SU-EMR
t4n EH/EEY

n
SU-ERSE

I
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10%REEFEA M 3 H H (Day 3) TIX O, BRI 72 & I/ NENIROMAIRSE I XIZIEIERE T
H5(ab), LnLRAE, Sugen5416 #4544 KA W Day 3 128 WT. BHINLE DPZE (c) =
INBIARIZ IV 2 NI DZE M, ST DI K 23R S iz (). Day 14 (231 5 B
I DEAZEER (o) L IMIEEIEER (f) 2 E Bk L7245 58, Sugen5416 #5331} D B &R
PHEIZETF L T\, MAEEFEIT 4amE/ AR TEHB L. B2 1.0 &85, Mt; X b=
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CHB) 7175 > <A ¥ — i £ D PRIE TV & FRUMEOLME A X bk

BT S Z L TOARLICERRNT B ELH AR
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THFOFLERFEAESINZR L THENT RN, 2D
RIS & &I BERZMX, 0 TED
FR0BIEFZE TR, &0 DX, FRRIZ 7
= /) BATIER0FY . EEHR TRSRER T A
— X THHLERD D, ZOBS T, 4%I1%.
SENEE ISR B O BRTIH 20N HET A
BbDEEZLND, RERFLWESZOIEE X
O TREREIEZIX, ROAT Y FaBieZ LN
MEEShTns,

3w

1) Seguchi O, Takashima S, Yamazaki S, et al: A cardiac
myosin light chain kinase regulates sarcomere
assembly in the vertebrate heart. J Clin Invest
2007; 117: 2812-24.

2) Yoshida A, Asakura M, Asanuma H, et al:

3)

4)

5)

Derivation of a mathematical expression for
predicting the time to cardiac events in patients
with heart failure: a retrospective clinical study.
Hypertens Res 2013; 36: 450-6.

Kitakaze M: Using basic and clinical research in
cardiology to achieve personalized medicine: is it
a maze or math? J Am Coll Cardiol 2014; 64:
946-8.

Rumsfeld JS, Joynt KE, Maddox TM: Big data
analytics to improve cardiovascular care: promise
and challenges. Nat Rev Cardiol 2016; 13: 350-9.
Fukuda H, Suwa H, Nakano A, et al: Non-linear
equation using plasma brain natriuretic peptide
levels to predict cardiovascular outcomes in
patients with heart failure. Sci Rep 2016; 15:
37073.
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1

Destination therapy & L CODZEZEMBIRER
(LVAD)

FRE O 2T R D FE R O I BR A G 5 10
BB TH DN, KF—FE. L=y MER
72 ERD THIFIN L Ve AIBTH, 2010 4TI
PRE R YOE S U TERE, 4ERTHY 50 15 DLl
BARLRIR S E STV B, DI ORI
FiL 600 4%l TRY., RIS 3 4FLL
FIT RO b & U T RIX R AR &
b, —Hh. FHIAARE: BB ia B (LVAD) 1%,
Ry 7 OHAMBATE. MEUER. EFRO/NIULR E
DOUWRIZ X Vi AE « B &R EL, b2
E T b OER R~ O — KR # ] (BTT: bridge to
transplantation) %> & {E/A{# H (destination therapy)
~DOY 7 MBRE SN TWS, FilliAAA! LVAD 1%

TSR

A VAD kb L. TitAREIZ 3 <L, BEEOfE
Az biitz 5 2MaEE2 b o> OREH IS X
5127 oTc. A, HABE)RE LVAD 25BH3s S ie
MR THBBRE EBHEONSNWHEARASLK
PRI II AR N KEE R 7 — A S D RP 5 THD
Niz. AR, 5 2 4o LVAD 28BS h., v
B /ML S I, RLARDE D TERBITE S T2 05,
ZAUER Y T REE B FREI D & i A 1T 28
IELTeZ Llizk B, 2011 460 5, AFTH 2 HifE
(EVAHEART, DuraHeart) 23R8 FH <, 2013
4121% HeartMate I, 2014 4£i21% Jarvik 2000 234
HT&2X5c7-7(E 1),

MEFHREE VAD L VAD 2Lt Lk
HeartMate II ;52 . R EMNTHERHAR Y 70T
BENRTNDZ LAVRENRZ Y, L L, iy
Ry TR O HERLEBRHE LTV L2%b

E2i
E R
‘90~

Heartmate Il
2" Generation

Jarvik 2000
2" Generation

DeBakey VAD
2" Generation

1 HEARAELEPATLERAREORN

*RIEBEAS A X —
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I-MACs BEZBEHOHRE

The number of Patient Enrollment

Jun. 2010- Aug. 2017

201748 831 BI97E (As of Aug 31, 2017)

44 §EE% (44 Active Participating Hospitals)

8730 & #% (873 Patients Enrolled)
TBIAE! 7490, 5 ERE R 12465

##1A 3! (iImplantable type]

{£41-5% & &L (Extracorporeal-type)

REERBAEM
Cumulative Patients

Q@MWWW\%%WM%W bwmmgé&m wm%%mwm%%mwmw%g@mwm%
B $ 5 &% 7 ¥

~
,\9

{Note) These data are based on preliminarv counting as of Aug 31. 2017. and therefore subiect to change.

f#3iA# 5 Month (Based on implant date)

B2 J-MACS ZEEEROES
(H AR R4 web site [[J-MACS] J-MACS Statistical Report #53rfii J
http://www.jpats.org/modules/bulletin02/index.php?page =article&storyid=161 X ¥ & 245 C3I1H)

NoT&R, ZhiX,. OFEEANMAEOHEM,. @
angiodysplasia (AV malformation) %> von Willebrand
syndrome 2 X2 KHIMOEINTH 5, EENIMML
Bk, iR Y 7 O RSB E 5 2010 4
DRI S ND X oKk ok ?, ThET
WEF AR > 7 iTid, PRI HUI MRS DA D
5 Th o e hd, d@fgiilR > iz v . VKA (Y
N7 7 V) BREMESND Z LiTiol, ik
177 T N I 4 B shear stress A3KANF
5z LT, % @ dysplasia 234 U, Mids 22 15T
iz X 0 RHIMDORN &2 5 Z LMD L5
IZ72 -7, E7. von Willebrand [X--® multime-
rization 23fHE X, BHE N DR T RER IND Z
LbbhroTET,

AITDH 2010 4E202 5 LVAD OXREkFA A BARE
Sh. #H D InterMACS & [RIkEiz. J-MACS
(Japanese registry for Mechanically Assisted
Circulatory Support) 23325 _E2S -7z, HAER 800
BB I TS (K 2), ["]MACS iEEHZES
EHSE L. PMDA & HFLHE R B RN
EINTND, &<, EEOANEEOM, Fhifk
WRERETE . Y. KHMIZ InterMACS & F#kiz
SEFIRRE 23T, LVAD ffA A & O BEE Iz D

THERTbN TS, EEORHEEIZOWTIL,

VAD O#FEZ L IC RS ORI RS
. MY FE— L ORELS. Ay F Y —

PN, Ry FHIEER OGRS — 7 VWL, %
ENIMEIZ X 5T — 2 BANREHRTITHEED
RBRBAEEIZVRON, fEShAAHEEL
138 600 BRIz DIED ., E£7z. 2015 FEE TITHREG S
N EREGT 292 1. piARERE T 200 £,
KEHIMIX 126 #:TH B, LVAD hAARBKIETT L
TRERNE 13 M-8 D03, i iRe e s (fiZE. B8
FNHIL) BT DR B > TIERNIE 8 FlH Y .
EITTELHENBM AR U, SiE» ST
WCED T — AN, HOAEPHRER-T 3
B, BRYRE (UCILE) 233K & 72 o fe 7 — AU 2 4l
Tz, Lo T, EYSELCEZEN I LA
DORIMAFER & 7232 o el A7 <. lige &
BN A FERIC DR S Fe o — AR N T
B Lz, LT, Mtcoar he—u
HUI/MREE, TV 77 V) V) REETH Y, LVAD
WAAREBHE DO TRIIMBEOMBE=a Y b — )
ARDOBICRDbDEEZL BN, LICTINT
7V T & B UEZE N H I A B i N R (RE
EVRHDZ ERDLRE-THEY, HEANITAL T
7 U I X BEHEBEBNHIMOBEER TN 15,
WA ERBEOIY hu— L Thnh, kitoft
BHdbOLEZLND,

Lo L. BEMIZ 2, AFBOFEHAZE! LVAD
BEOPRHRITIEN LV QRIFTH Y., 27l
BEIITR L THINTS B S DT RV %D
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Wildtype “ "%

:f“t n’% =
N (

Wild type

ASK1 -/-

Basal state

B3 ASK1-/-IZ&H 20U ETY T 0l
YamaguchiO, et al: Proc Natl Acad Sci U S A 2003; 100: 15883-8. X v thZ=5| A

AR, JRAEEN AR RN v IS < HHEW
HA I B OSBRI ZE R 22 Anfilic 2 > b e — 5%
PREETHA 5.

DFYETY VT LRIE

A, RAAS FIBIZ k2 DMBREED A =X A

DARENT72 D EERIXIERT S Z Ll <
BAEIBAVTWEM, HBHEIT X 0 IEY A X3
FVEFTY I L. PTEPUGET D ENHL
MR o T DIX, 1980 A% D CONSENSUS,
SOLVD ik iz X 5. ACE B3, ARB @
RPN =2 - TV TV TV RAT
T % (RAAS) MvEH S du, AR R 1D O
REWEA =X LD HEBERFIEN SR &
ot

TLZ. TUoIOFTUUU AN, DBHIZBNT
w7 ROS EARNT-THDHZ LiciEH L. ROS
FEAED S HHRRRE S 2 28 D AL R O IIT Y
YA, invitro. invivo fRHTIZ X V. LR DFE
2 BN Uiz,

V7T = R vl
GPCR 7 d =& PRIEIZ XV DMl TRED
ROS 23 5E kel &K FEMICEELE T 5,

(2)ROS EEAIZ X b, MAPKKK TH» % ASK-1
(apoptosis signal-regulating kinase-1) 7> 5 F % L

R o3l U, dimer 2SIBRE S, IGHAL &
ns,

(3) ASK-1 oif Az X v  #HWNIEE K1 NF«B
MIEHEA LS L, DT R b=V ABREIND,

4WASK-1 /v 777 b= RITBWT, TH&
i BMARICEDZLVETY VS - THRM—
ARMHEN S (& 3).

(5) DA 4< 7 A (BIO TO-2) IzRB 1} 5 ASK1 2
A& (ASKDN (KR) ) BIn T8 AL L ¥ DA LdE R
HBiflEn b,

(6) fEHi #4 v 4x Dahl 5 v Mz W T ARB
BT X 0 D ORAE, BRHMEALR RG] X5,

PL b D AT RE F A 5. RAAS A3 ROS-ASK1-
NFaB-#4F « 7R b — 3 A DIERIZERKIC LD,
DA ENEEEND Z RSN ST,
B. 3havRY7 - F—1+77V—i2&k?d

BHRELEFY VS

R bay RUTIFEZME TR ¥ — (ATP)
FEAICmD TEETH DN, Ak, #laEAa o4
N TR T TIE 7R < W5k B F R o fla N 5 4
EMTHDHZ ERMBNTNDS, LENR-TI b
2> KU 7 DNA iZMfatiN o DNA LixR72 0,
FOWEIERFNIANE DNA LEBILTRYVIEAF
ME CpG EF—7 28T LRI TH D,
ray RYUT7iXI b= KU 7 DNA oIz X
Y BERBMEEHEVIELTRY, EbOTE AT
IV IRHERRETHIENDPoTND, 2 b
aY RV TOMRIA— 77V —ltk A —
N7 7Y —ARERIS. VY Y —AERAEL
T DNA /3 ##%5% (DNaselD) 1z X W DNA 23730 S
. EHEEERSOKBERICEIDA—NY Y
V—ANTHEMB RIS Z L5 BMT
SNz, — T OALITEITF 50BN T DNasell
FHBMERLI b=y RU T DNA BR&ER SN
L EnHEEN TV,

DNasell / v 77 7 b= ATk, EAMICEK
DER, DARENER S, OB SE 0 HAE
THIZF®D B35, ODN (oligodinucleotide) iz £ 0 |
TLRY (toll like receptor 9) ZfH 43 & JIE Kt
FHH S, OALOFRE SIH SN, T2
He I A RITERE®RESFLEF— 77
VI LV AEBRITTON DN, BRI NI
nolz by KU 7 DNA X, TLRY 4 L Tiig
HERAEZERLEL, BEKLEZELTIODOLE
% bz ¥, TLRY %59 % ODN2088 % #5-3
DLIEAMICEVELINELAET Y ZADAE
EET 5 2 L6, TLR HEHOHFOA LR
RBIfREEN %,

Hifak > RAAS #1li#1z & 5 ROS-ASK1-NF«B-%



190

TEEREIME %5 38% B35 (2017)

Pathogen
T~ Ros

| ASK-1
TLR 4

SiE DGBSR3 M &G & 5 LPS-TLR4-
ROS-NF«B-#4iE & Il Le 2 HA LTS Z
&b, Ihary N7 - A =77 ¥V—-TLRI-
RIEDORE D ED T, LiEE - VEFTY 7L
MRPEIIED A T = R LTI, HIE RGBS 5 H
JaBh R EL & U Tiid - 7o s 7 HRE 3 BE G- L
TWDHREER R S iz (B 4).

X W

1) Slaughter MS, Rogers JG, Milano CA, et al:
Advanced heart failure treated with continuous—-

Ang Il 73&

/nitophagy

Mt DNA

TLR9

NFkp

RIEMEEFRIER
.

4 BURELEVETIVT

flow left ventricular assist device. N Engl ] Med
2009; 361: 2241-51.

2) Starling RC, Moazami N, Silvestry SC, et al:
Unexpected abrupt increase in left ventricular
assist device thrombosis. N Engl ] Med 2014; 370:
33-40.

3) Oka T, Hikoso S, Yamaguchi O, et al: Mitochondrial
DNA that escapes from autophagy causes
inflammation and heart failure. Nature 2012; 485:
251-5.
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1. AL =Y « 7y VFF LY L RITE D BRAN
— RN L = O E—

(£

WIE, DAREOTDIKEE L LTS
PEALD3 D 572D THEEH IN TS, MiEAM
5 OMFRMIEIN - DA N %320, Z OREHRE KA
THEEG - HE LRSS 2 HE T Z Lic &
D, KASESHCER LIRSS 217> Tnd. L
=V T VT Y% RAS) IIINPNIC D FETE
L. KRD RAS Rk v oF 5oy 1 &%
DOZRETHD ATl SERMENK X REEH 2 -
TWb, RASOTFHE LTRZ BN AT1 25
WerEMAbI X D IR AR O, £ 2Kz BT
HiEMBEREOMEIN & —BIL B R OEMAR R 23
RIRARIEMAC OB I B TH D Z LNRE
NTEREYY, —F T, RAS O L. Hodifzs
THDHL =V OMNIZBIT D BRENI RN
B L, ML =iz X B RAS #HilfE%2 A
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ravgliigk e UTRbicHit Szl Lidik

HE A RREAIRBEIEANIR, P REARFEHE B T v o 7 1 T o X — RSB S) iy
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INTW5, —R. 27V 77 ADFFIINE
WESIZRZT NN, EHETHBZRY R
7V Z— N OEIEREN 57~105 KL R & &
NTRL. &E#% 24 KHHETOT—X TIEAT
BTHDLIZ L REAHRSLETH D, BHE,
RYY RFVT— b IEI VT T ADHFGN
K& L, BHEE NN TRETREHATDH
%,

ZOX5iT, BEOFHEREENMTDIZ L. b
DVITEHREICIL U B GG 2T 5 e o3k
MBEART A =X EEMICATTSZ LT,
BRAERTA_NEENBNHEET D, BIZHELVE
HEREFMIC DWW TR A OHEEZSH L Tk
XY, F—AEBITRNT, Wk
N7 BFRITSHAII TH D7, BHREE IS L
B NP ORI EREZ BB IR T 52

I, FEHIAT OFEYBIRE 12 B9 5 HERNE %
INBZ LI LIz,

3 #R

1) Cockcroft DW, Gault MH: Prediction of creatinine
clearance from serum creatinine. Nephron 1976;
16: 31-41.

2) Matsuo S, Imai E, Horio M, et al: Revised equations
for estimated GFR from serum creatinine in Japan.
Am ] Kidney Dis 2009; 53: 982-92.

3) Giusti DL, Hayton WL: Dosage regimen adjust-
ments in renal impairment. Drug Intell Clin
Pharm 1973; 7: 382-7.

4) WAL, SERUER, EAESES: B E R
DIEFERFEAG OB & Tk, H A B Wi
HEELEE 2016; 5: 3-18.
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2. #f7 L7z CKD I3 BT 7 —F .
KHZLIMEEBO P - BEEZHLIC

SPon e e

CKD &ix

181k Bl (chronic kidney disease: CKD) &\
IEZHE. THNETORNE X 5 OENIR OPe
AT, OFEAROEIE. QR HEAREICT (GFR
<60 ml/min/1.73m?) DWW —T F X H 2
3HHULFHET 5 Lab o TER - BHish
LIREOHRETH D, HAR A2 OMAEIC LI
X BAEORAD 8 Nz 1 N7 bEB X% 1300
Ji A28 CKD Ol Feueic#% 4 L, CKD 2H9 5
BUE XA & iz BT 5. £ < @ CKD ot
K& UTRME,. B, BIRm. MBS E.
W L o T AR O) B 55 5. Tl
RPN FEZE . 26 b 72 & O SR B O fE R

a BT
16 — WEFATIVR
86 — WEBTFNTIVR
5 G — IEEBTNTS/R
x4 O
3 {On(
= 27 ) )
« ;
14 p——
0.5
16— REE2+LLE
g¢d 5521.”;“:
= 8. REB—FRB+
% 4§ i O
g, 2 . O ereeeeee .Qg._,o- @
= i O - Y, S 0'\/>A ..... o
..... o
05 ———
15 30 45 60 75 90 105 120

eGFR (mL/4/1.73m?)
a:FETOHEMIAY bl MEFEOHEIIAS

WNFELTHEETHY., £/ CKD W HJiETE
FENE S RLMEREBOMRNREHRINTFTH
BZEBHMBLNTWS, RI1LIZAXTFY T AD
FERAZRTN, BHEEEKRB L. IREADHFE
WX ->TRETRY, LIMERNTNOMHE D Lk
43, 207 b CKD O3hE, R, FTE
bz Higd 2 &ix. RIABRAREFEEE FBi DA
259 DMERETPHHIZDERL, iR
X PREFMEIZORND Z LR END,

REABEA 2 DB

M M HERR B AT B I I ) 2R L, 2015 4ERK
1Zi% 324,986 4. E¥IEEMIE T 67.07 . 2k
69.28 J%. Ak A B R b 65 e BL_E S 65.1%.

164
8-
Tl 00" .0
p) Ly .-
ggﬁ ..... 000" o
11 o Lyyanddes
05 T T T T T T 1
15 30 45 60 75 90 105 120

eGFR (mL/4+/1.73m2)

FCHLUVDMEFCOHMIRA 7L, BEEDCET, FERBEEAOIEMOMILLBREFTHS. £, TOHEMVAVE, RE
84, MEFNTIR, EE7NT SR (macroalbuminuria) EXEMFTAICHE T ERTS. REBRRZNIEL/ILFPF=HT
HMET 5, @RERKICI>TERFOVRIEMETES. &5, TOHMIAZIE, GFR 60mL/2/1.73m2ki#LY) ERL. B

BEAMETT3ICiE-THMT 3.

(Matsushita, et al. Lancet 2010:375:2073-2081&4)5| A, 2%)

1 EEHECDMEFROHER Y XY CCHk Vp.6 X 2 X 0 FF %4+ THIH)

FRBRK T v ST A TR B v & — /KBRS R IO B Rl B
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SEIDERET
- ngs, BUE

“EH

EREREE
AP v FO—A
<HIN, REE
B-IRTNRKMRE

- = RER M EE

CKD CVD
1 ESKD
HRE |
126

K2 CKD®2 20Ty KiRk4 > k(ESKD & CVD) &6 < BiREED

o
L F
R

(EEBRO%E
2REEE
AEMEAR
DREBR, RP7NTZ
DHELD
SERROER
OMEREEOLE
PRMICHTBEE
B -IRINABREIC
BB
ORRBMEICHT 3%
ORBERRI-HTZAM

ICKODREICHT 34

(B

= ME

EH LSRRI A

ik Pp.50 X 27 X #FFAAETHIND

75 ET32.02% &, mEMELRHATH D, E
To s A B TiX 2015 48 b OB BLE A B
36,792 4 CE¥4E 5 B3k 68.4 1%, Mk 71.0 5%)
TIX 65 sl BT 70.0%. 75 Ll E 36.6%. 80 ik
YL E 24.4%. 85 m%lL I 10.3% & . HeRpEbr R &
OHBIZBN TS, BAREOEIMILIEE TH
5. BLRAITFEAEDOFEE T B M 80.5 . &M
86.8 M TH D, Eiz 2025 FITiTZ D AA DL N
ot R %IEIE L2570, BIEAR
FEHEIMH L NS BEPL B D, ~A U A2 CKD
HAORRN M AT EDLOTEETH D,

e M 7 52 AT B AR R D8 — IR R
FiE T 43.7% CELAER 67.3 5%) . 55 ALIZ 18 MR8k
WEF %6 T 16.9% CF-H)4F i 68.8 1%) . 5 =ML IX B A
ABSE T 14.2% CEE4ER 753 7%) L7 > TRV, Z
NoTED 74.8%% 5D TNWD,

CKD WRDE 2 H

A. B CKD 0isE L8

B9 FETHL . PR IERAE & B e ic &
5 ARME AT AT ERIC & b2 5 fmas
DIFFEL L TOBARLTH Y., ZOFRIE - dERM
flzH e > Tid, Wk empizy e — 1 BX K
EE R BEEREE E & DICHHET D IEE BT, &

PREZIMLIE S DB YRR EN R D EETH D, —h.

BMRBRIEE 2813, 2 DOIEIE BRI AT BN &
ORLEZEM SN TE S BEARch T
D BRI RN T, BAERITEES < RIREZM &
ZIRS 2 I (HIE R E A7 v A R i
HEOMMPE D) BB —RINTLETH Y 7

IR OBLE SIXHHFT D EILE. B,
BEIR . R B IILAE 25 12 k3 2 8 U1 22 VIR A
EHELERD,
B. #17L7z CKD R 0igE 5

BN S DREMITTT D & FREEEM DT,
BHEBEAG N1 final common pathway & BERIZH 5 3
WORKEMN L THETTIHEEZLNTEY., A
TR LTI JFR BTt LIciRIB Iz ¢, 2 odt
T DHEFTRF~DOIRIRNADEE L7225 (B 2),
HARRNZIZ, BB R ichE 5 OFEME. O
PE7 Y R—Y A, 2L T, BEcTo) 2uRx
FUREARTIC L 2 Q@B A OWRIFENEE T
HD, BIRFERFITBO T, & K UE ORHRNY
SRR AEGTHRUFHICHATH D Z LS L
TWb, /2. AT T A, U URBEREIZBW
T, Frizm Y e IE S I A R el X %
DE Y A7, B REDRBHL N Lo T
W5, R@HMET Y R—3 20EE %z Xk BRI
EIEX, BHSAE TOMMAZEET S Z L2008
ENhTwnb, ESA NIz X 2B mkED., &
PR, DI Y A7 BRI, BN 23
REhTnd, ElLEREREDS HO, Qidnd
Nb, BECBITIEHBIZEIVUENRLEDD B
OTHY . JIMEICHT 2MIEE L HOET. &
FIREOEREMIIZ Zich D, Thbb, #EiTL
72 CKD(AF—Y G3b~5) %X —4 v & LT
HETIE, ARh L SN DA OEMRE A S D
oo, BF - AREEEDR. ZHkfEICX D
HEERIRMNEE TH D, ZOFEEITHT- > TDIR
$t& LT, TCKD 25— G3b~5 BEDHD
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B P & A L — R R ABRIEEA~OR
THZET T2 A KA 2 2015 37 & T
B TN X0,
X B
1) CKD #Z¥EH A K 2012. H AW HRE
224t

https://cdn.jsn.or.jp/guideline/pdf/CKDguide2012.p
df

2) CKD 25— 3b-5 BREDOHOREEERT

B & 2 b — K72 BRI FIE~OBATICINT T2
WA KA 2 2015: Vhk 26 455 7R 57 @ L
E2E b SRR/ TS (AT e
(BHR B S ALIFZE = 28) 1R BN A B s
12 & DH BB R AR FRE DT D DB A
T LRGSR S D AR SR L.
https://cdn.jsn.orjp/academicinfo/report/CKDG3b-
5guideline2015.pdf
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3. LT - BRAREBIC 331 5 B R B e OB E]

ve 1l

M RSP R & B R R A BT B L T
DR LIPEN AR IRBEN TS, L
MU, ZD X 95 72 das B ORI I A % 2
BTBH00, FHMRRIE - R A=A AITD
WTIRIFEAEHLN LR ST, ZHITH
L. REMR L BN L= - Ty F vy
ZOTEMALDS, i EHEBI O B IZE S Bl - T
WBZ LN, B LNER-STETND, Hilx
IE. DAL TIROHEROETIC X 2B B oHR
7259, WOMEIZ B AR AR STE AL S 3L THRER
Mty AKIED IR & iy H M0 B0 R 12 o0 A 3 B 2R I e
BRPOHTaZ I N Eh, BillROKT
2L, £, BHROEEALIZ. RE Do
ZRIE, B BEOENALZAN L, TN T AFH
WU 2 BN X THRNA~OF b Y 7 AR 24
L. EHRLARLZEILESRED,

— 5T, DAL TIERWESBIEOKT b B

W OIRIBIZB G595 2 L b > T&E e PIZR,

A R AN K 72 IE I D1 R B IR S PSS 4

A s

V4

7»971-‘;'»:/" 1 — j’;’;;_’:f;'g’t < BLIERTYY |
AT1 25 f
FolATULUNREFERE
HER(E LR RES

i‘--------------------------------’

E‘Z*

EFNT v N TS 2R EEILE O IE R
DOHNRNHOD, I/ VZERT7 Y > OB
T & > TREMITRIEMREEITEL TV D
ZEBRWBN LIRS, £, BMRIZER TH
ST, BRI VR T ) OB T Y
FFo v BRI Tz, DK, ReT L
7 I VHEM OFRIE RSB S, SRERE R T
HDR R A FOREEREL Tz, RERE LR
AT i FVE ORI RIS AREETH v |
A KA MEEZFWLREAREZIERZITZ
ERIMBNTND, EidR R MeEicBhED
HENR 7 U 2 mRNA 0K R Y mRNA OFEHE
OIS RENTWE, T IF T v v I ZR
EEPUIR OG-, 72 5N B R AR IZR K31 |
Rl 2 tyd L. [IRFICE R COmIL A b L ApEAE
RERICMHI LT, TAT I U ROIEE AR L
Too DLEDHKER LY., B2 OARIT X D O0E
B OROMEAFT 20 U Tz 38 ARG o JU e
M. Lo EREEEEEL L. R L

wr

Hix1

PR AREE

-———

~
BxBaREEt

— FFA—tay

»

~

’

1 KERABAETF2I12H 1+ 5 Ml B =R

I PN PR St e i
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A

HDIAFHET

A7 ETDHED

it

= A AU AR

RISREMSINE
MEZESHES

RIZHERIR T Q

PRAE L

2 fDE - EAHESEROBSE

BRBEARRIE I XD BEND /v Ex 7Y v
DL, BAL =Y - T IOF T RO
1t BBIEA ML ADEAEZN L TR KA - OfE
EEEL, FRICESTT AT I VIRNIIET D
HDEEZ BN, T O, B EAROEMAL
WEBBANT v IFT v 1ot B
WRFRT v P35y ) =72 OB LR %
ST, 2T, Bkt MIARME LI o
LT/ Az ERx7 ) v Lkl A 7oV
FFry /) —4r mRNA BEAHELZZ &2
5. RIEMRIGHILIC K BBNT v o4 F v
IO, 7roFFry ) =4  ORB T
ZEoTELTWEhoLEZLNEY(E1),
— 7 THRA UL, SRR ORI 72 FE AL 3
fggs DA > AV P AL T, BEOR Y AL %
ETLOHRZ LT, BlE TN a— A&
TH5RNS U AR—Z—ThD SGLT2 DIBITUE
bbb L. B TORBORRREENI S5 Z
itk o THRE 2 EALI T TWBREM 2 R
H U, #ICEREMREEZURT D L2 DR E
HRILEINVE T3 223, AR E DI THDA v
AV AEHUE D S S TR O EL Y SAZ 3B N
T25DHE5T, B To SGLT2 DRBLR A

L. SREEASEIIN U TR 2SEE 5 2 & D ikaR
Lo & HITHEBRENT iz, iz SGLT2 2%
HWMTSGLT2 27 vy 795 &, MEIREFOR KM
BRITHNERT2Z bR, Thb
DOHIREZRAINTE 2D L. IhesE bbb R
W ANEEE U CHE RIS O RBIC B &R B 2 B e
LTWAEEZLNDZ D, Fei T
B BN LV SR ERBELTNS Y (K
2),

k. Zh oo TR - BHEhEE ) B4
WX, BERFICEPET D EERREEICNT S
AR R BB ORI O N DB TH
HLEZTNDS,

X B

1) Rafiq K, Noma T, Fujisawa Y, et al: Renal sympa-
thetic denervation suppresses de novo podocyte
injury and albuminuria in rats with aortic
regurgitation. Circulation 2012; 125: 1402-13.

2) Rafiq K, Fujisawa Y, Sherajee SJ, et al: Role of the
renal sympathetic nerve in renal glucose metabo-
lism during the development of type 2 diabetes in
rats. Diabetologia 2015; 58: 2885-98.
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1. BIEMRIFREBIZBIT ABRNF—LERE .

VV-ECMO (venous—venous extracorporeal membrane

oxygenation) 2» HHEERR LA > 72NV FhiRIZ L D
HAE ARDS (adult respiratory distress syndrome) d—4il

H I I,
oA T
NV
b7 B,
A BB

o
L
HOE e

H & 5 K
T & H

X

L 7 VM IR B A A B 5 AR R R AR IR
B DF — LEFROEEMITE < B 544,
B e RERERS . A OREREICAE LD %
iz 7e DME S %, B2 BHBIORR ST,
B~ 5 PR B R Rl B PRAR Al SEFI
BRR Lop e, gt BPRELREDAT 4 0
VAR Y T BENZN ORI S BH 2Tl L.
A BRREAR B 2 ORI 2 I LRI DT 5 Z
& T, RO S B2 D BAALL A PHER A 2P X,
ZHITE VAT DA AR AR D Z &2
Wi sh s, At TR EREL 2T 1 Bl &t
L. ZZicdl&ET 5,

iE Bl

30 5 AR D 2 T L R R IR 8 2 F= 3R i AR BE
RAWE & 72 o T2, 10 SEORERITED B 0 BIAEA
VARV BT, 2017 4E 1 AR K 0 EE A
S FEERD ., FOEH D & LR, R # 5
PES K5I 0EEREZZ Lc. £ V7NV UW
TEBRASETA 7 AT AR LB SN,
KgiR X 43 THli 4618 % 3D Fo To O KRB~ R ok
LR DR COARZIE L R o T,

5 156 cm, {AH 98 kg © BMI 1% 40 &358H7%
o 2R e, BRRIZEH T, MEIX 396 CL
ERLTEBY, MLHEIF120/90 mmHg T, IR
120/57 & Bk %= R D Tz, FEREUE 25/53 T, B
FEIX 5 L/ Ofg#EHE T T96% N LTz,

%‘ %*2 AY
AY @ JE‘

Bow
HOR T
B
S o

Mo sE A
h*e |
B EHSER

B E

iy il

il TR AN B Z 2 2 BEI U 7223, S IR
IR N FE R & OO E D& R 3 550 ik
BOIRP o T, ABEREMERA T, HMmERET
9500/u]. CRP 1% 14 mg/dl & L5 LTz, JiFE
FEREICIT W 23R 720 o 7z HbAlc iX 7.5% T
BERIR OB EHIZRPRARETH - Tz

AR, BIETOZ=F I MITMARZ I
N HEE LT SR A2 O#EfT 28 T Tz
W, AT aA REEEGH U S R h 58
BEEOTANNT ZNT o EL )V ZOHRT Y
Au<A T UEBMUZ, 855 BICix PaOy
H@ﬂ@ﬁﬂﬁ%mw=%&k%<ﬁFLAME
(adult respiratory distress syndrome) & ff &%
Uiz #5569 HITIXME X frid & Sz L (R
1. PFHD52ITET Lz, KIENHEICX
% N TR & B 2 Bk U e pseka 7 < iR A5 A
a7 THD Murray A7 1% 16 A LT E T, 2
I PHMENDIEILRIT SO%LL LD 720, 8
#ibELMIE#EZHRP & Lk VV-ECMO
(venous-venous extracorporeal membrane oxyge-
nation) 3 AT D W TG EREFRNE ONT B R T 528}
AR B Y . ABi D VV-ECMO Z#EA L. L
IR ERNERL & L7 o, SEHERR T BT 5
FEWBRIUTHOWTITFRFRHT . B EBRIC DWW T
TR RN EHZ B S &R B EH 217 o .

H=al—YaviEh T —TARERETTa
—H A RZEHH LT, KEEEAIRZERC N K#
A2 & Witfl, A7 SRS T Bk & L. B
FERIIN I S AL T2 ML DS T 2N X 3 5 PG BR

o BEHEE MR A

RBRERL PERRDHEE.

*SW&%%V\]ﬂ FPEPRIEARL AL ARL *ORRERR}

STERIRIREL, SRR, HRRARL. SRR CUHIR TR, SR, U)LY oy 3 VR, R
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P/Ftt: 52ICETF

1 MR X R0#ER : £1HE (B BLVE6HR H)

[ VV-ECMO |
[[NPPV ] AT IIRES
S5=+EN Y€1V
i AFITILEZYOY  500mg —250mg
300 1000mg
\
¥/ P/FLE S
AR
(/ul) \J}
60000
==-CRP —WBC 40000
—_ 20000
N e T 5
| | | L
1 | | |
day13 day14 day20 day34

2 RERLTHEBOBE

RFHFRARGERE 2 S OHIMASFIE & 72 > 7228, NA Y A7 OG- RGBS, SRk Sl
= — L ALESTHE O, fIAHRES 7 & Tt EHOBHERICEbE R G EEMHIZEDb -
& L. VV-ECMO 1R TR OB O b LIThHE 2o
Fr Utz ok X g ir otk & & DIz 9% HI 10
P/F LbiZ 183 iz[m4E L. % 13 %% H iz VV-ECMO
B, 25 14 9% FITHRAE U C NI 280 & Bl ARDS iz 31} % ECMO OAXMEIE 2009 4z 3
L. [z ki X 5 Xy R KTV E2 S SN LIt 7 v & AMERBR T
NEVF—varvaEflhLic. Z0O%, AT 3% CESAR trial "Iz & 0 O % & OF, [
BE:#Lfii % (ventilator associated pneumonia) 278, DA Y IV RUTF I v IRHZELFE LT E
R L VRIBENERE EE X, XN iE IR AR 4212 3BT ECMO AT X 0 ZE A
LIERT V) TR EIT ORI, fe N THRAEL W]k U7z (50~75%FE) & DMENRLE L SN,
Te AR IT OWTII WAL N R SR LT WIZHEHENDZ L erote, LLAREL, £
RFYP— M AV AVBTHEZITOI DS bRk DBRDARIR > & DG 2 I EFRIZ36% L Zh
LCH 343 HITBRBE & 22> 72 (KB 2), HITHAEL . BEERSMH L 5 R0 E
ERBIZB N TRERID RGBS L, K WEHDbOD, ' & —iT & VIERF OHERIRN
RITIURE, FRRG. RERIRAR & 2Bl RB 5SS HD SN TNWBHEMN & OBREHIOEND Z D
ZONFRIZOWTRE R ZIF. BIKRAERNTIX. I ELEZ TWD EEZ BN TND,
I 7 A 155 355 22 B AR > VV-ECMO Hh il 35 I W Ax ABE#] D VV-ECMO #Af & 72 - T2 AR Tix
IZ & B 0K - BEEEIRIMARSE OFM 2 HE L. RIFRBESIRIE Ok, 208X, A
HHIRNL, B SN 7 2 A=A ED DB LERRZENZEN OEMFHBIZ BN T—E



FalE BB ERRART VU RTY T A S TEERHFIENZBIT D AT 4 IV AK v 7 ORE ) 207

BIRL NNV EGT D5 L BRI 2R

HSBRE BT B A7 N AS YT Lol L B

PR LT VWRBEIZHDZ L, AT 4 HILA 1) Peek GJ, Mugford M, Tiruvoipati R, et al: Efficacy
2y 7 DIHARL U RE L X TESEITBIT and economic assessment of conventional venti-
D LNEXHFEELHPIZD ANTNSZ & latory support versus extracorporeal membrane
REBDHY., TN X VEOENT — AEREE oxygenation for severe adult respiratory failure
RPTHEELATEEEI BN, %D S ISR (CESAR): a multicentre randomised controlled
FEEHE 2RO TITE T2, trial. Lancet 2009; 374: 1351-63.

2) Takeda S, Kotani T, Nakagawa S, et al: Extra-
corporeal membrane oxygenation for 2009 influ-
enza A (HIN1) severe respiratory failure in Japan.
J Anesth 2012; 26: 650-7.
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DAL 2y L7 Y REOH A

O
Bl B ok
B LI
L=

BAIMMRRIE TR S T~ 71
ZAT Y Y AE RIS L TE iz, tlE~A
a7 )Y AETIE, ORI R D B
DWEND /) NTER 7Y 2 BIORM]EEE
BEANPLSMENDTEF ALY VR EETE

=X —FDHZ LRHRETH Y, LMl E AR B

B LTI JARLZE O kA& R BERE OFEATIZ 33
WTRARFIEZET D, £z, LD~ 7 vk
ATV ¥ AETER, ORI - FHERERIZBWT,
REIMLET. REIL . PR %3 U Clie i i I
OB 2 EBNERE =X —
L7ZY, EAT7T VA7 —7%4 LTRERIETIZ
MR AN 2R G Le 52 LN RETH
Y DRI - PR IR BRI A T
»5.

(2462514

RATREAT Y VAR, BRI AR RE
WHEA W EET=2 —¢DFHEE LTSN,

A4S a R T

R AR

PAN-1200: 4.0 - 13.0 mm x 0.31 mm, 50000 MW cutoff

X1

A 3 § R dp!
- = NI (R
e, vy Vx—AXH

A RN ARBIEE R I S . £ < DGR E
FFTER, AT 2o 70X LT VTR
DRI Uy B LGS E A e s 8 oo f
ik LTERTHA Z &, Eiooiin - FERR
RE DR B MR IH BB 2 FEMIC A TH D Z &
FHRELTE e, AR TIE, TABOIE~ A 2
X A7y REEHWTIT - R R %2 B
IR LB S, D<A 77X A7 YA
HEDOLEWIZEIZ BT DR EIZ OV TR TNE
7z,

D~ 72X LTV RELIF

DE~A 7 aZ LTV RELE, FAT YV
AT 0 =7 OPFEEFR 7y OREZ R LT, 05
VR AE S 2 2L e W B % E i rh U2 20 il R
W L2HETHD 1T~ A 70X AT Y
VABDOBANTH D, MRABRIBROZAT Y v
A7 a—=7 RSN TSR, FAiZx, Hany
DEAT VA7 v —7 O EAICER L, [
RO T2 T D7, HAFE—ERY LT
S HilRIZ ATV Y A7 0 —7 D—4ilH A R

DEENTR

¥

EURAMEREONE

DA B5A4T7 ) OREODERE

HEAFBREIRIIGE E o & — Ol BEARRE TR, <2 A BRB) B HIAE
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HALE LT, PZERRCPEE 3 52T 0N
WIZA D X 5 IThE ZiAde, FEZIAATZRE, Hmil
BEATVATu—70—Frb<wAf Ly
Ty arviRy LI TRERBZTR L. 5T
BN 2RI U CL BT b O AN R
FHIET D, PEBREOSE PRI VNS OIE
IZ. DBTEE & 2 WIZETRIED b 2N ENIEE
BlicZ o> T, PEEA @R U TR LTV, L
T3 o T DB BEICHAET DRk A R ERNYE
IR BRI S, BT Ch ORI E
BEIOTRERE 2K 5, 3, mEIh
TR SEFNXE TR W A S 05 I IR B T 5
DT, LB L 5252 L. RN
ICHFN 253D EREETH D,

O B AR RRIE BRI 331 B AR

DML A AR 2R AR DO W AR 24 LT
F» & ORI Z 221 TR Y . LR B O¥E 8 % Bl
35 BT, D S OO EHIEZ T 5 Z &%
BEETHD, RADOEPIORAIL. <~/ aXA
TV YREERAWDZ LTk o T, LERER. £
EMRRIE KD & OMRIEME., Thbb/ AT
¥ 7 Y v (norepinephrine: NE) &7 & F /1 2V
>~ (acetylcholine: ACh) ZEHEME T 5 Z & 230
BETIXRWA, Eie, MEMBE ML EE=X
—T5Z LTk o T, DR, LRI E) &
B —FTDHZERHRETIERVD LV S FEH
POME-Te, £9. Lol B ARG B AL I 33
F20E~A 7 a& AT )Y ZAEDOR ITON
THBRTHERN,

A, DB R R BRE ORI ASEI R
B 20, BEEE TR BN TERLHME NE
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1 vehicle (n=7)

g

¥ desipramine (n=7)

8

8

8

8

Dialysate NE concentration (pg/ml)

o

baseline post 2Hz
transection electrical stimulation of SG
of 8G

BELrE=X—LEERTHD Y, KOFF7
(A) DR DRSS 7 TiZ, OB IE NE 2113,
SRR ETEIRR TR R Ly SRR o3 SR
TR RBIZG U TERLTWS, 757 (A)
DOKEDESZ 71X, XA T VAT —T %45
L T desipramine % mjfif5- L. RBEAFEIEARIC
BIF % uptake1 F+ U ¥ —%4 L7z NE OFHD
ABZT vy 7 LRETRBEOINE 2 BT
%, desipramine |2 X U OB HE NE SR EHIC
ERLTWBZ &5, DIERIEAHRE AR B4
WS NE 0% <X, Z O EITIR U TRk
BARIZHIRVIAR SN TNWD Z ERbhr b, £k,
HDZ 57 (B)iX tyramine 2, XA TV L A7
— T BN L TRFRELZRE T, FA4T7 VYR
7’1 — 7K O LMEA B A D B NE % i il
P STV d, Tz & - T, DVls & af
REARKDNE OAREHET DI ENAETH D,
ZDXoiz. DE~A 7 uX AT Y v RETIE,
TEERBN RIS E R JIETZ LR ATV TR
7u—7 I ORI G T 5 Z LA
T, HE 2 RPRGT 52 LT, REEDE O
TP FERE. FRE 0 ARBERE S O MREIE AR ERE. B
F ORI E SR AT RETH B Y,
B. Dok AR B Rl A3 W] B

X 3 1%, B TR 22 BWTER OB EE ACh
BEZE=X—LEERRTH DY, EEHNTIEA
BRRRL LM ENT AChIX, Ebizay =
AT T —RIZL Y HMFESNLTLE S DT, ACh D
Fox—Tlk, WRRIca) o A7 5 —PiHE
HEEERFTND, £DOF 57 (A) TlX, O
B ACh JR X, B EMROBSHEIT XY
FAEBUZIE LT ER LTS, £ HFDOST7

(B)
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b (n=6)
3500
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o
2
c 2500
2
E 2000
-]
c
o
2 nw
[+]
o
5 1000
]
E 500
=
o
=} [
S5Hz baseline tyramine

2 LFEE NEREOERMZEERE (A & tyramine (B) [2x 9 2 I5F

NE: norepinephrine. SG: FiRHREE

Data are presented as means +SE. n: number of cats.
% :p<0.05 vs. value of vehicle group, : p<0.05 vs. baseline. 3CH#k V2 k& ¥ geZs
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(A)
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Dj-
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Dialy sate ACh concentration (pM)
3

vagal nerve stimulation
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c
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=
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E]
[
]
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o
£
g 4000
u
2
]
@
> 2000 o
8
(=] -

0

control vehicle local C6 Coiv.

vagal nerve stimulation (10 Hz)

DEEE ACh REOKREMBRIRICHT HEE (A) LHEHREDEZE (B)

ACh: acetylcholine, C6: hexamethonium. i.v.: BiRA#S-
Data are presented as means =SE. n: number of cats. *%: p<0.05 vs. control value.
:$<0.05 vs. value at local C6. STHk ¥ & v thZs

3 —
0 [ Rt VNS (n=5)

& Lt VNS (n=5)

Control after transection

AR EARICEITHLHME ACh RENE

X 4

5

£

.g P<0.01
520r * P<0.05

c

2 i P<0.01 vs. control
c

S RA RV
€=

o

< 10 — *k

£ 1

o

]

-> *k

)

o

RA RV

VNS (20Hz)

ACh: acetylcholine, RA: right atrium, RV: right ventricle. VNS: vagal nerve stimulation.
Data are presented as means £SE. n: number of rabbits. (AR ® & ¥ tiZs

(B) TiZ. OBHIE ACh JEE O MRS 23,
$1i 06 KT 3% T 3 5 hexamethonium O & FT# 5 Tl
AT, HIRNZEGTHEL TS, ZhbH0
Z e BB ENT R O ACh IX. iRk E et
HOR D ACh 1372 <. fififh ik phfgi& R ok o
LORIELEALETHY, OFME ACh JEEIX.
HiedEMRITE 2K L Tnd EEXBND,
BRI 72 3k AR IR B O I BRI 2R & DRk
REMTFIZRSNTEY ., Z b HiitiEE <
HBZLENEL, D~ 7 uX ATV Vv AEZ
in vivo IZ R W Tk EMRIEHOE=4 —%
ARBIC LTe AN TH 5,
C. DR O BRI B M 25 7T RE

R 41%. HEETYEECBOWTHLE L ALE

BB O0HEE ACh 2T =4 — LT Ehk
T 5 Y, TSR OEIRRET, BIERE & HIT.
HOFEOLMEGEE ACh JBEI1X, AORDZFNE
VEW., . AOEOLGRIE ACh BEIX.
HFOBOFN L TR EMRRIBMIZ LY KX
S EF U, ZOIBIT kiR X v AkEdmx
DOFMWREN, ZOX 5T, LIERPTIZHBIT 50
HEEOMRIEEME 2 T2 —F 5 Z L8H
BET. DR O B ARG B R A I RETH Do
D. DMERR - 2RERRIEE) O R S W R
511, B N Y- FI2B W T ghrelin 2=
W5 LTz B o i (A) L SERIILE (B) DIRE %
AT, B6ik. W~ aX ATV AEEH
W, FFFICAEOEIIBNWTE= X — Lz O
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(B)

140
Vehicle icv. (n=5)

120 [~ . 3
ii @ Ghrelin 1nmol icv. (n=5)
E =
E 100
o
5 =39
5 gl —— 5
¢
o
- 60 H
8
T w0l
©
=

20 ~ ¥ P<0.01vs. Baseline

o LL 1 1 1 1 1 1 1 1 | 1 1

-20 0 20 40 60 80 100 120 140 160 180 200

Time (min)

5 ghrelin [XERR ST 50K (A) & FME (B) DISE

Data are presented as means £ SE. n: number of rabbits. 3CJik © X ¥ o

300 — t ¢ & & % t 1
* R ek * &
250 —
5
£ 200 | F I A
2
[
a
o 150 - + P <0.05vs. Baseline
a 1 P <0.01vs. Baseline
% * P <0.05 Ghrelin vs. Vehicle
g 100 *+ P < 0.01 Ghrelin vs. Vehicle
T
Vehicle icv. (n=5)
50 —
@ Ghrelin 1nmol icv. (n=5)
0 1 1 1 1 1 1 1 1 1 1 1 1
-20 0 20 40 60 80 100 120 140 160 180 200
Time (min)
. A
Lev: MBS
15 Vehicle icv. (n=5)
) @ Ghrelin 1nmol icv. (n=5)
c
= T 2
10 |-
3 =
2
G
[¥]
£ ’//t—j\\
g g r’r *—p
“\
o % P<0.01vs. Baseline
L * P <0.05 Ghrelin vs. Vehicle
o L1 1 1 1 1 1 1 1 | 1 1 1
-20 0 20 40 60 80 100 120 140 160 180 200

Time (min)

(B)
2r Vehicle icv. (n=5)

@ Ghrelin 1nmol icv. (n=5)

—r * *t“./’—"*'.__f,a

Dialysate NE Concentration (nM)
-
T

0 1 1 1 1 1 1 1 | 1 1 1 1
-20 0 20 40 60 80 100 120 140 160 180 200

Time (min)

6 ghrelin WERTRSIIHNT HI0LHME AChiRE (A) & NE BE B RE
ACh: acetylcholine. NE: norepinephrine. i.c.v.. =N 5-
Data are presented as means £ SE. n: number of rabbits. 3Cik © X ¥ o

Bl ACh J2 (A) & NE 22 (B) DI TH 5 ¥, L
R NE IR I3 2E L ThRnaS, Do
fBlz—8% LT, OEE ACh IR Z/L L T
5, ZOZENPH, WMENES Lk ghrelin X,
DV E MRG0 L OB RS IL S ¥
tEZOND, ZOX5IT, DE~A /e EAT
V¥ AWETIE, ORI « 2R AR ) % [R] I E
=X —FBZ itk o T, WOIEE R OO
HIEEI~DOR G- 27§ 5 Z L WARETH B,
E. EFNVETO BRGSO LLBFEAG A3 v /E
7%, HERBIODHIETTAD ) v 74 =
A LBAERI< Y 2T BN TEROLBHE ACh 2
ERERTRIZERTHD?, 757 WL, %t
PR BIRR & AR 6 2 MR OIS & i~ Tz
H O T, JEIRELLTEE £ TV~ 7 A O E

ACh JREEIX, R—A T A > THEAERI L Y DRI,
EMREIRR B O, B X OREMRRE ST
BB, BRI LT, 7T 7 (B,
h#X®D cz-adrenergic agonist T& % medetomidine
DO#NRA B 12589 5 D A2 50 5 [HE ACh
BEINE T2 DTH D P, medetomidine
OE RN G125 DI, HERELORE T
=T ATHRIH L TNWD, HERELLEE T L=
T AT, O EMREEAE T LTRY., £
DIFER & U THRHAY D0 fi 2 E Ak D555 Tz
<. TROEEMRIEEOHEENEZ BND Y,
DX~ A 7 v 4T Y L ALETIE, &
S 72 IR B T BRI E 1T K D R R I HEX T
E 7V IE T O i B AR B D LR AR A3 R
DTH B,
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* *
A) — (B) ! B
* 1*—|
= . —_——
104 * ;
44 il = WT (n=7)
] = WT (n=7) 5 3 * = DcMm (n=7)
S , Bl DCM (n=7) ¥ s
® Eo 6 T
=] E o=
-y 2L
g = 2 g 44
8 = r-
5 i g ] . l
I “m
0_ - Baseline D10min 10-20min  20-30min
o
6* ‘459
©0°

7 BEERTOREMEREODHEETILIYDRIZE TS 0HHE ACh EEOHZHRIEKA) &

medetomidine kAR S (B) (2T BI6E

ACh: acetylcholine, WT: Bp4:%I< 7 2, DCM: $IKIRELLTHEE 7L< A, vagotomy: 2R7E fEEIkR
Data are presented as means £SE. n: number of mice. 3%:p<0.05, i: p<0.05 WT vs. DCM ik ? X vtz
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7000 | Mischemic region ] * "
so00 + © non-ischemic region

*

Dialysate NE concentration (pg/ml)

coronary occlusion

r-40  tyramine
(min)

(B)

1200

M ischemic region *
1000 T *

non-ischemic region

800

600 [

00 |

200 |

Dialysate DHPG concentration (pg/ml)

coronary occlusion

8 MEMmAR. JFEMARICEH TS UHME NE(A) & & U DHPG RE (B) DR

NE: norepinephrine, DHPG: dihydroxyphenylglycol,

r: PR

Data are presented as means =SE. n: number of cats. sk: p<0.05 vs. control value in the ischemic region and

concurrent value in the non—ischemic region,

SCHR OO X I, —WARFBEERT — X AT

DRI - FFERESERRIZ I 5 Fl R

E~A 7 aXZ A7) v AETIE, NEL - H
BEREBRITRBWT, BRI & IR M TR,
S BZRMAT, i, PR 2 LGt
WWHEBRAYE 2T =2 —FDZ L REETH B,
Fio. ARG E L WEMEIZ, B4 TV VA
7u—7%A4 LT, I - FEER A0S L Tl
AN 2G5 THZLERARETH D, I HIT, &
ENWE L ZoRBERGIIET S Z LItk
V. ERIMEROHE IR T 5 EENmE DE 4
IVRELLKEHTEHZ L HWRETH D, D~ A
raXx AT Y REREHAWER A ORI - TR
REBROEAEH 2R L THE N,

T: p<0.05 vs. value at 120 min of occlusion.

A, OMBIL - FHERRICIBT 505 BE NE Bk

8 &, W N 2 O EBIMEE & IRz
BT, OHMENERE Q) L€/ T IVEFY
Z—¥ (MAO)IZ L5 NE ORFWHTHDH YA K
a7 =)L Y a2 —)b (dihydroxyphenylglycol:
DHPG) #2% (B) %, JEIM - TR %38 U i
WCE=X—LIEERTHZ >, LHME NE j#
ik, FRBIMETITEIM - B EE U T/ L
RODITR L, RIMECIE, MBIMER L fRAl
ES U, R 40 2> THBHIC ES L. MR 120 23
ECOEEEHER L. HERBICIKT LTS, &
MR HRE NE BE oY — 7 ik, 2000
Wik (5 Hz, B 2A 21R) O 30 f5iz LT 5,
Eie, BHEERBOT T I THT BIREIE. B
R L IRBIMER TANR L BIMETIE, KED NE
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10 20
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3000 “'

2000

T
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Dialysate NE concentration (pg/ml)

mvehicle n=5
omega-conotoxin GVIA n=6

desipramine n=5 *

!
i

control 40

LT
A
|

: «W

6 %0 (min)

]
coronary occlusion

9
NE: norepinephrine. r: FH#EFR

Data are presented as means + SE.

RIMERIZE 1T 5 0HHEE NE RELRH#F

n: number of cats.

%: p<0.05 vs. concurrent value in the vehicle group. CHk *10 X v oz

BHIZ S0 59, LIER &AL AR D NE 13
MiE L TnirnetEz bbb,

—J5, DSEE DHPG J&01%, JREIMNEE TidE
I - FERZE T TR Lokt L, B
TiX. I 10~20 2 TW o AT L. I 60
7 BB R B L. FEREENIC EAH LT
%, DHPG XAl 2 58uc & 0 R IcEE
BOT, OFEE DHPG L. #HERA D
DHPG J&J% % S L. &AM E N o NE #2
J & MAO VR MIT A7 32 1, 1L 10~20 43 T,
JEIMIZ & > T MAO {GHEMET Lz e iz mild
B DHPG J2JE2ME N Ly fEZIM 60 23 DAREIZ, FEE
Th HHINVE N NE JRIEAH MAO VPR T 2 85
LTCER LDz OmEE DHPG REN LA
Lict#E 2605, 7. FHEER%EIZ MAO 3EM:
MEE LT, & ST GEE DHPG IR EF L
eExbNbd, ZDOX5iz. DHPG #E=X —
THZ LItk Y. NE OfNGE#HEEZ &)z NE 8)
REDIRKTISHIRE & 72 5

9%, MFERRIZBNT, EAT Y VRS
0 —7 %A U CHEA 2 RIS RTG53 2
LT X V. RIER L NE JREE F R 2 3
RIzbDTHD ", N-type L7 AF ¥ > %
NVBASERITH D omega—conotoxin G VIA %, I
RIOLMHE NE JRE A N S8, B 20 2 F T
DOUBEE NE J21% B2 L7cas, 40 3Bl
DOFEWZROHBE NE ERITIZEE L2 5 2 720>
7zo —7 NE B D ;AHFHEH TH % desipramine
. JBIMET. i 10 2 OGRS NE 1% F
FEEN, B 40~80 73 E TOLEE NE

R EA MG L. FEERRE O LTHEE NE BE
 ER XS, BN, BLCEIM 20 2ETO
NE 733, MBS EAFREAEAR D> D DB 725
A3 Th v, il 40~80 73 DEZ NE 43k
X, BEYIAARF v V¥ —Oiilmi%kic X% NE O
AWM THD EEX DD, T, HERK
20 43 DU RVE NE VR ORI B Y SA A R
NEHELTWS LEX NS,

B. DM - BEFERICRIT S5 0BEE e b=

(5-hydroxytryptophan: 5-HT) Bj#&

1003 i N o v M OEREMEFIZB N T,
MBI 5-HT 21 & MAO 2 & % 5-HT 0
TdHD 5-& NuaFx 1> R—/LEE (5-hydroxy-
indole acetic acid: 5-HIAA) B Z Rt =4 — L
TRBRTH D Y, il /M S B E
5-HT iz X v i E 5-HT BEix R L. B
Wite. KEICHE SN 5-HT REIVY AR - 44
#HENT, OHME 5-HIAA B LR Lz E
Abhs,

110777 A)IX HKFE T v N oE=REIL
TIZBW T, MAO FHEH TH % pargyline % 7yt
BE UTBR o0 f S 5-HT & 5-HIAA MR o
BTHD Y, ®10 O vehicle #f & (b2 L i
Tk OOFEE 5-HT B O FAMEl S, O
EVE 5-HIAA BJE o LR Rk < MflZhTind,
TR OO ETE 5-HT B oK N iz MAO iz
FARBUERL TCNWD LEXSND,

110777 B)IE. FCLHETZ Y Dk
ZEMEFIZBNT, 5-HT OFIR YV IALLERT
» % fluoxetine % JRjFT#b L ic B DB E 5-HT
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50 vehicle (n=7)
40 5-HT * * 5
5-HIAA T

Dialysate 5-HT & 5-HIAA concentration
(nM)

0 45 45 .5 a0 a5 a5 O ) min
0’35 \_‘3’5 0.1 155&‘,3111'33 0,1 c,\‘ \53 ?’Q'D‘ ‘ )
(—) ] 1
baseline coronary occlusion reperfusion

10 EmMEICHTS50EME 5-HT & 5-HIAA REDHTR
5-HT: serotonin. 5-HIAA: 5-hydroxyindole acetic acid
Data are presented as means £ SE. n: number of rats. #%: p<0.05 vs. first baseline value.

Sk X Uk

(A) (B)

pargyline (n=7) fluoxetine (n=7)
50 * -
404 5-HT I ST
S-HIAA " *

Dialysate 5-HT & 5-HIAA concentration
Dialysate 5-HT & 5-HIAA concentration
(nM)

20 45 45 25 a0 45 a5 P o  (min) .
A5 &2 o172 63 417 o o : b o> aD 45 A5 49 30 45 A% 20 ] min,
o R Bt b 0:' 4% 4% ' . o> R 1,‘:‘,’_5:13‘,‘},‘; o175 A% o (min)
——

| m— 1

baseline coronary occlusion reperfusion

baseline coronary occlusion reperfusion

11 pargyline(A) & fluoxetine (B) D EMEOAHME 5-HT & 5-HIAA BEE~ADEE
5-HT: serotonin. 5-HIAA: 5-hydroxyindole acetic acid

Data are presented as means+SE. n: number of rats. #%: p<0.05 vs. first baseline value,
: p<0.05 vs. the corresponding value in the vehicle group. 3C#k ' X v thZs

& 5-HIAA BEOHR TH D P, B 10 @ vehicle
BELHARD L, Bl OO HE 5-HT o -
FRMEIENTWD A, HREWR%E OO HE
5-HIAA 2 O _EFIFIH S THAR W, /MR
5 d 5-HT JgHiic 5-HT ¥+ U ¥ —»5 1L T
W5 Z &, ERHEREO5HT B AL -
Bz fluoxetine ITEEI N MO F ¥ ) ¥ —0
BlG L TWA RS R I 5,

C. NI YEVFHEIZXB 0B - FHERE
ERaxySUILEEDE=ZY VS
AR EAT IV VABIIBITA NIy E Y
ZE . BHOWNKRMEWE & T 5 384 % .
ATV ATa—7 %4 U CHBICR %S
L. ZORAOK e ZBIR L THET S Z Li

X, MEMICNREYEEEE2E=X—F5F
ETHD, Mot Raxd 7V k 573k
WICARERNNEREFELEZE=X) V7T
DOICHLTESHETHD, & KuXs T U
=2 —F D84, 4t RuX v RAEKR
(4-hydroxybenzoic acid: 4-HBA) % /ffi#5-L. t
RaeXy IV hL ERIELTERKRESNS 34-0
t Ko v % B &R (3,4-dihydroxybenzoic acid:
3,4-DHBA) %[l L THIET S Z & T, H#EMNIC
L RaX SV DNEEERE=X—THZ LN
ARETH Do

FITR LI X 9z, BINFHTiX NE 2 5-HT 72
EREBEOE/TIVERBENS, ZTRSHE/)T
IV Fr U240 L THIBNIZEY A E R
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-@-- control (n=7)

coronary
occlusion

Dialysate 3,4-DHBA concentration (niM)

T T T T T T T T T T
baseline 0-10 1020 20-30 R0-10 R10-20 R20-30 R30-40 R40-50 R60-60 (min)

=@~ pargyline (n=7)

(B)

8000 = == control (n=6)
coronary
occlusion

@ pargyline (n=6)

6000 =

4000 =

(ng mL)

2000 ~

Dialysate myoglobin concentration

T T T T T T T T T
baseline 0-10 10-20 20-30 R0-10 R10-20 R20-30 R30-40 R40-50 R50-60 (™in)

12 pargyline DEMEE FAF S OHILEE (A) LEEMEBOGFHBES B) ~DFE
3,4-DHBA: 3,4-dihydroxybenzoic acid, R: PR
Data are presented as means =SE. n: number of rats. sk: p<0.05 vs. baseline of each group,
#:$<0.05 vs. the corresponding value in control group. 3Cik ™ & v oz
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D EMBLETHY, ki, LAE NE #2E
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Benefits of cardiac microdialysis technique in the cardiovascular research

Tsuyoshi Akiyama*!, Shuji Shimizu*?, Cheng-Kun Du*’,
Dong-Yun Zhan*!, Tadakatsu Inagaki*!, Misa Yoshimoto*
Takashi Sonobe*!, Toru Kawada*?, James T. Pearson*!

*Department of Cardiac Physiology, National Cerebral and Cardiovascular Center
*Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center

We have applied the microdialysis technique used
in neurochemical studies of the brain to the heart.
Cardiac microdialysis technique enables us to
directly monitor norepinephrine released from

cardiac sympathetic nerve endings as well as
acetylcholine released from cardiac vagal nerve
endings and provides many advantages in the
assessment of cardiac autonomic nerve activities
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and nerve ending functions including reuptake.
Moreover, the cardiac microdialysis technique
makes it possible to monitor myocardial interstitial
concentrations of endogenous substances in the
ischemic region continuously during ischemia as
well as after reperfusion and locally administer

pharmacological agents to the ischemic region
through dialysis probes. The cardiac microdialysis
technique is a powerful method for the study of
pathophysiology during myocardial ischemia—
reperfusion.

Keywords : microdialysis, cardiac autonomic nerve activity, myocardial ischemia-reperfusion

(Circ Cont 38: 208~217, 2017)
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Ventricular fibrillation due to cardiac herniation
upon emergence from general anesthesia in a patient
with right completion pneumonectomy: A case report

Eriko Chijiwa®, Kenji Shigematsu*,
Kouhei Iwashita*, Ken Yamaura*

Abstract

A 66-year-old man with recurrence after right
middle and lower lobectomy for lung cancer
underwent completion pneumonectomy with peri-
cardiotomy. He had a medical history of angina and
had undergone percutaneous coronary intervention
one year earlier. At the time of emergence from
general anesthesia, he suffered ventricular fibrillation,
which led to cardiac arrest following a coughing fit.
After the return of spontaneous circulation
following cardiopulmonary resuscitation, chest X-ray
showed findings of cardiac herniation even though
the pericardium had been closed with an artificial
pericardium. Circulatory dynamics improved after
the replacement of the heart and repair of the
pericardium with re-thoracotomy. When circulatory
disturbance occurs in a patient after complete
pericardium closure with artificial pericardium after
completion pneumonectomy with pericardiotomy, it
is necessary to keep in mind the possibility of cardiac
herniation and confirm the diagnosis promptly using
imaging.

Keywords: cardiac herniation, pneumonectomy,
anesthesia

Introduction

Cardiac herniation after pneumonectomy is a rare
but serious complication and several cases have
been reported since 1948 V. Circulatory disturbance
due to cardiac herniation resembles the symptoms
of coronary heart disease, heart failure, cardiac
tamponade, and pulmonary thromboembolism
frequently observed in the perioperative period.

We present the case of a patient who suffered
cardiac herniation that led to ventricular fibrillation
and cardiac arrest following a coughing fit during
emergence from anesthesia after completion
pneumonectomy with pericardiotomy.

Case Report

The patient was a 66-year-old man (weight 77 kg,
height 176 cm) who had undergone right middle and
lower lobectomy for squamous cell lung carcinoma 2
years earlier and had received continuous chemo-
therapy since then. Chest computed tomography
showed a 4.5-cm mass at the right pulmonary hilar
lesion suspiciously invading into the left atrium.
Biopsy under a bronchoscope showed squamous cell
carcinoma and we made a diagnosis of bronchial
stump recurrence of lung carcinoma. Completion
pneumonectomy to the residual lung was planned.

In the respiratory function test, forced vital
capacity was 3.75 L and forced expiratory volume in
1 second was 1.51 L (FEViox 42.3%). He had a
medical history of angina and had undergone
percutaneous coronary intervention to Segment 3
(100% stenosis), Segment 6-7-9 (90% stenosis),
and Segment 14 (99% stenosis) one year earlier.
There were no symptoms of angina before the
surgery. Echocardiography showed 63% left
ventricular ejection fraction with no regional wall
motion abnormalities, and coronary angiography
showed no significant stenosis. He had continued
taking aspirin, clopidogrel, and nicorandil since the
initial surgery.

Upon arrival at the operating room, blood pressure
(BP) was 140/85 mmHg, heart rate (HR) 65 beats/
min with normal sinus rhythm, oxygen saturation

*Department of Anesthesiology, Fukuoka University School of Medicine, Fukuoka, Japan
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95% under room air, and ST change was not
observed. Anesthesia was induced with propofol
(2 mg/kg) and remifentanil (0.2 pg/kg/min), and a
37Fr double lumen tube was inserted with
rocuronium (0.9 mg/kg) under a bronchoscope.
Anesthesia was maintained with desflurane (2-4%)
and remifentanil (0.1-0.3 ug/kg/min), and fentanyl
(total 700 ug) was injected as necessary.

Intraoperative HR, systolic BB, SpOz, and ETCO2
ranged from 80 to 90 beats/min, 90 to 120 mmHg,
97 to 99%, and 35 to 40 mmHg, respectively.

After right completion pneumonectomy, peri-
cardiotomy of the right thoracic cavity was
performed and no findings of tumor invasion to the
atrium were confirmed. A pericardial bovine-tissue
patch was roughly stitched to close the pericardial
defect (5x5 cm). Hemorrhage volume, infusion
volume, and operative time were 300 ml, 1800 ml,
and 320 min, respectively. The patient was placed in
a supine position after surgery. Postoperative
arterial blood gas analysis under artificial ventilation
(F102 0.5) showed pH 7.48, PaO: 152 mmHg,
PaCO2 35.9 mmHg, and BE 3.1 mmol/L. A chest
X-ray showed no abnormalities (Fig. 1A).

After the patient resumed spontaneous breathing
and his reaction to our instructions was confirmed,
he was extubated. At the time of extubation, a
terrible coughing fit occurred. After the coughs,
spontaneous breathing vanished and the electro-
cardiogram showed ventricular fibrillation leading to
cardiac arrest. As soon as reintubation and sternal
compression were performed, spontaneous circu-
lation returned with a systolic BP of 60 mmHg and
HR of 120 beats/min. The time under cardiac arrest
was approximately 30 seconds. BP increased to
90/50 mmHg after continuous injection of nor-

)
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adrenaline (0.05 ug/kg/min) and dopamine (7 ug/kg/
min). Blood gas analysis under artificial ventilation
(F10z 1.0) showed pH 7.29, PaOz 344 mmHg, PaCO:
51.7 mmHg and BE -1.6 mmol/L. Electro-
cardiogram after the return of spontaneous circu-
lation showed first-degree atrioventricular block,
deep S wave in V1, and high R wave in V5 and V6.
We suspected angina and began to administer
nitroglycerin (0.5 ug/kg/min) .

However, the heartbeat was heard not at the
second or fourth left sternal border but at the second
right sternal border. Transthoracic echocardio-
graphy did not indicate the heart should be located
at the left thorax. We made a diagnosis of cardiac
herniation because chest X-ray showed the heart
was translocated to the right thorax (Fig. 1B).
Forty-five minutes after the return of spontaneous
circulation, emergent re-thoracotomy was performed.

The stitches for the artificial pericardium had
been torn and the heart had been translocated to the
right thorax. As soon as the heart was returned into
the pericardium, BP and HR became 110/50 mmHg,
100 beats/min, respectively. Electrocardiogram was
returned to sinus rhythm. The defect was tightly
covered with an artificial pericardial patch made of
Gore-Tex (Fig. 2). The BP and HR remained stable
during the operation. When reoperation finished,
the patient’s BP and HR were 110/55 mmHg and 95
beats/min, respectively, with continuous adminis-
tration of noradrenaline (0.05 xg/kg/min), dopamine
(4 pg/kg/min), and nitroglycerin (0.5 ug/kg/min).
He was transferred to the intensive care unit under
artificial ventilation. The tracheal tube was removed
after confirmation that the chest X-ray showed no
abnormalities and transthoracic echocardiography
showed preserved cardiac function on the first post-

w mm

Figure 1 Sequential chest X-rays of a patient with cardiac herniation
(A) Chest X-ray after operation (before emergence from general anesthesia) .

(B) Chest X-ray after re-intubation.
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Figure 2 Image of surgical field covered with a
large artificial pericardium

operative day. The postoperative course was un-
eventful and he was transferred to another hospital
on the 13th postoperative day.

Discussion

Cardiac herniation is a rare but lethal
complication after completion pneumonectomy with
pericardiotomy 2 . It is largely dependent on the
size of pericardial defects and can be caused by the
elevation of intrathoracic pressure after position
change, positive pressure ventilation, sputum
suction, coughing or vomiting, and aspiration with a
thoracostomy tube *¥. In most of the early reports,
cardiac herniation occurred after residual pericardial
defects, wide excision of the pericardium, as well as
partial and direct closure, but reports of cases in
which the pericardium was closed with an artificial
pericardium, as in this case, are rare ®. In this case,
the large pericardial defect was closed with a
pericardial bovine-tissue patch. The coughing fit at
the time of emergence from general anesthesia may
have increased intrathoracic pressure and the heart
was translocated to the vacant right chest cavity
after the pericardial patch tore. In addition, in this
case, the patient had received chemotherapy
previously, which could have made the pericardium
vulnerable by reducing the elasticity and making it
fibrous, a condition associated with the occurrence
of cardiac herniation”®. Surgical team should be
aware of the possibility of cardiac herniation even
after closure with an artificial pericardial patch.

The mortality for cardiac herniation is high,

therefore, prompt diagnosis and thoracotomy is
important. The symptoms of cardiac herniation are
drastic and especially, right-sided cardiac herniation
leads to a decrease in blood pressure, elevation of
central venous pressure, and tachycardia because
the heart cannot maintain sufficient output due to
the compression of the superior and inferior vena
cava ® 1%, Ventricular fibrillation and cardiac arrest
can be caused by a drastic decrease of coronary flow
due to decreased blood pressure resulting from a
kink of the superior and inferior vena cava, or a kink
of the aorta with right-sided cardiac herniation V.
Lethal myocardial ischemia has also been reported
in left-sided cardiac herniation, which leads to the
strangulation of ventricular muscles and coronary
arteries impingement from the edges of the
pericardial defects resulting from extrapericardial
myocardium in ischemia *'¥. It is also important to
distinguish cardiac herniation from other compli-
cations observed in the perioperative period, such
as, coronary heart disease ¥, heart failure, cardiac
tamponade, and pulmonary thromboembolism.
However, in this case, the pericardium was closed
with an artificial pericardium and the patient had a
history of percutaneous coronary intervention to
the right coronary artery, which made the diagnosis
difficult.

For the diagnosis of cardiac herniation, imaging
methods such as chest X-ray, computed tomography,
magnetic resonance imaging, and echocardiography
are useful '*'®. Especially, chest X-ray is useful to
visualize the deviation of the heart in right-sided
cardiac herniation. In left-sided cardiac herniation
or hemothorax, the lateral view is more useful than
the anteroposterior view. In our case, the chest
X-ray was used for the definite diagnosis. In
addition, the absence of the heartbeat at the left
chest wall, and the fact that transthoracic echo-
cardiography did not indicate the heart was at the
left thorax were also helpful for suspicion of the
right-sided cardiac herniation.

We present a patient who suffered right-sided
cardiac herniation, which led to ventricular fibrillation
and cardiac arrest following a coughing fit after
completion pneumonectomy with pericardiotomy.
Surgeons should be careful during sputum suction,
coughing, and positive pressure ventilation even if
the pericardium was closed with artificial pericar-
dium after completion pneumonectomy with pericar-
diotomy. When circulatory failure occurs, we should
keep in mind the possibility of cardiac herniation and
make a diagnosis promptly using imaging.
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Surgical treatment for fast-growing myxoma

Akinobu Kitagawa*!, Yoshihito Irie*!, Takeshi Lee*?

*Twaki Kyouritsu General Hospital, **Saitama Eastern Cardiovascular Hospital

Atrial myxoma is the most common, primary
cardiac tumor. Cardiac myxoma represents 75% of
all benign tumor. About 50% originating from the
left atrium, near the interatrial septum at fossa
ovalis. Myxoma can cause a systematic embolism,
obstruction in the blood flow, mimicking mitral
stenosis. Some patients have non—specific symptoms
like fever, weight loss, or fatigue. The only
treatment is surgical resection with high success
rates, and the recurrences are rare. We report a

Keywords : myxoma, hemorrhage, rapid growth

case of heart failure with an acute onset and rapid
progression. A 68-year—old male was found to have
a left atrial myxoma with obstruction of mitral inflow
on echocardiogram. The patient underwent success-
ful excision of the myxoma using cardiopulmonary
bypass support with an uneventful recovery. The
histopathological findings confirmed recent hemor-
rhage into the myxoma. The patient discharged and
he is in an excellent clinical status at 3-year
follow—up.

(Circ Cont 38: 222~226, 2017)
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Thoracic endovascular aortic repair under
venovenous extracorporeal membrane oxygenation
support in a patient with refractory pneumothorax

Mikizo Nakai*!, Noriyuki Tokunaga*!, Yutaka Yokota*’,
Tomohiro Hayashida**, Shuji Shimizu*?, Masahiro Okada*!

Abstract

Intraoperative positive pressure ventilation may
cause a pneumothorax in patients with pulmonary
emphysema, resulting in intraoperative hypoxic
events. Here we report a case of thoracic
endovascular aortic repair (TEVAR) under veno-
venous extracorporeal membrane oxygenation
(vwvECMO) support. A 76-year-old man was
diagnosed with a distal aortic arch aneurysm. He
also had a pulmonary emphysema complicated with
refractory  pneumothorax. After endotracheal
bronchial embolization, TEVAR was performed
under general anesthesia with endotracheal
intubation. To prevent intraoperative hypoxic
events, VWECMO was employed during the
stent—graft implantation. This technique may be
useful for safely performing TEVAR in patients with
pulmonary emphysema.

Keywords: thoracic endovascular aortic repair,
extracorporeal membrane oxygenation, pulmonary
emphysema, pneumothorax, endotracheal bronchial
embolization

Introduction

Chronic obstructive pulmonary disease (COPD)
may often become an impediment for performing
open thoracic aortic surgery. Thoracic endovascular
aortic repair (TEVAR) has recently become an
alternative for the treatment of thoracic aortic
aneurysm even in high-risk patients with COPD V.
Intraoperative positive pressure ventilation may
cause an intraoperative pneumothorax in patients

with pulmonary emphysema. However, general
anesthesia combined with mechanical ventilation
may be unavoidable in some cases, such as TEVAR
via a transabdominal approach. Here we report the
case of TEVAR for a distal aortic arch aneurysm in a
patient with pulmonary emphysema complicated with
refractory pneumothorax, which was performed
under venovenous extracorporeal membrane oxy-
genation (vvECMO) support.

Case

A 76-year—old man was referred to our hospital
for the treatment of a distal aortic arch aneurysm.
He had been diagnosed with pulmonary emphysema
and received home oxygen therapy (2 1/min). Chest
radiography (Fig. 1a) and computed tomography
(CT) (Fig. 2a, b) revealed that the patient had a left
pneumothorax. Three-dimensional CT also demon-
strated a 66-mm distal aortic arch aneurysm (Fig.
3a). Because TEVAR under general anesthesia
with endotracheal intubation was planned, a bronchial
embolization using endobronchial Watanabe spigots
(EWS, Novatech SA, La Ciotat, France) was
performed before aortic surgery?. Chest radio-
graphy (Fig. 1b) and CT (Fig. 2¢, d) after the EWS
embolization demonstrated that there were no air
leakages. Echocardiography demonstrated left
ventricular ejection fraction of 69% and there were
no valvular heart diseases.

After EWS embolization, TEVAR was performed
under general anesthesia. Endotracheal mechanical
ventilation was started with a pressure control (PC)
of 10 cmH:0, positive end-expiratory pressure of 4
c¢mH,0, and respiratory rate (RR) of 10 breaths/min.

*IDepartment of Cardiovascular Surgery, National Hospital Organization Okayama Medical Center, Okayama, Japan

*2Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center, Osaka, Japan
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Figure 1
a: Chest radiography revealed a left pneumothorax.
b: Chest radiography after bronchial embolization using endobronchial Watanabe
spigots revealed no residual pneumothorax.

Figure 2
a, b: Computed tomography revealed a left pneumothorax.
¢, d: Computed tomography after bronchial embolization using endobronchial
Watanabe spigots (arrow heads) revealed no residual pneumothorax.

To reduce the risk of hypoxic events due to possible
intraoperative pneumothorax, vvECMO was estab-
lished between the right subclavian and femoral
veins. Heparin sodium (7000 U) was intravenously
given as a bolus injection before vwECMO and
activated clotting time was maintained at approxi-
mately 300 s. After the establishment of vvECMO,
PC and RR were set at 8 cmH20 and 4 breaths/min,
respectively. The abdominal aorta as an access for
TEVAR was exposed under a midline laparotomy
incision because bilateral iliac arteries were
severely calcified and accesses from these arteries
would lead to vascular access—related complications.
A sheath (24 Fr GORE DrySeal Sheath, W. L. Gore

& Associates, Inc., AZ, USA) was inserted from the
abdominal aorta. The first stent graft (GORE TAG
Thoracic Endoprosthesis, 37 mm X 15 cm, W. L. Gore
& Associates, Inc.) was deployed from the intra-
aneurysmal distal arch to the descending thoracic
aorta. The second stent graft (GORE TAG Thoracic
Endoprosthesis, 40 mm X 15 cm) was deployed at
just distal to the orifice of the left common carotid
artery. After the closure of the laparotomy incision,
the weaning of vwvECMO and mechanical ventilation
was uneventful. Heparin was neutralized by
intravenous injection of protamine chloride after the
operation. Postoperative CT revealed no endoleaks
(Fig. 3b) and no recurrent pneumothorax.
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Figure 3
a: Computed tomography demonstrated a distal aortic arch aneurysm (66 mm in diameter) .
b: Three-dimensional computed tomography revealed that the aneurysm was completely excluded
without endoleaks.

Discussion

Aortic aneurysm is a frequent complication in
patients with COPD ¥. Lower respiratory functions
in these patients sometimes make it difficult to
perform open surgery under general anesthesia with
mechanical ventilation and may cause a ventilator
discontinuation failure. On the other hand, TEVAR
can be performed under regional (epidural and
spinal) or local anesthesia even in such patients * .
However, general anesthesia with endotracheal
intubation may be required in some cases of TEVAR.
In patients with pulmonary emphysema, a tension
pneumothorax is one of the most critical
complications during positive pressure ventilation ¢,
which sometimes results in cardiac arrest. In
addition, intraoperative pneumothorax 1is often
overlooked until the incidence of hypoxic events. In
the present case, because the patient had already
been diagnosed with a left pneumothorax before the
surgery, the risk of intraoperative pneumothorax
appeared to be high. Therefore, EWS embolization
was employed before the surgery under positive
pressure ventilation.

Although TEVAR is performed in a catheteri-
zation laboratory or hybrid operating room, the
treatment for a sudden pneumothorax may be
difficult during the positioning and deployment of
stent grafts. In the present case, vvECMO was
employed to avoid intraoperative hypoxic events
during stent-graft implantation. After the initiation
of vwvECMO, PC was successfully reduced from 10
to 8 cmH20 and RR from 10 to 4 breaths/min. The
partial pressure of oxygen was maintained at
approximately 200 mmHg during stent-graft

implantation. Because Yanada and Toda reported the
effectiveness of vwwvECMO support during surgical
repair of bilateral spontaneous pneumothorax ?”,
vvECMO may allow surgeons sufficient time for the
treatment of intraoperative pneumothorax. Although
we need further experience of TEVAR under
vwECMO support, we insist that vvECMO may
prevent possible intraoperative hypoxic events in
patients with pulmonary emphysema.

In conclusion, a combination of vvECMO and low
pressure ventilation could be one of the useful
respiratory support options to prevent possible
intraoperative hypoxic events in patients with
pulmonary emphysema. Although further experi-
ences are needed, this technique may improve the
safety of performing TEVAR in patients with severe
pulmonary emphysema.
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