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Summary

Surgery for tetralogy of Fallot
from infancy to adulthood

Nobuyasu Kato, Shinji Abe, Yasushige Shingu,

Hiroki Kato, Tomonori Ooka, Satoru Wakasa

Department of Cardiovascular Surgery, Hokkaido Universi-

ty Graduate School of Medicine

Tetralogy of Fallot (TOF) is a complex congenital heart
disease first described by Arthur Fallot in 1888. Because
the surgical results for TOF have extremely improved, most
patients with TOF can currently survive into adulthood.
However, there are various long-term complications that
sometimes require surgical intervention after TOF repair
such as pulmonary valve regurgitation, arrhythmia, and
right heart failure. Thus, surgeons sometimes have to treat
patients after TOF repair. In this paper, we report the history
of TOF repair and our current surgical strategy, with a focus
on the importance of pulmonary valve function in definitive

repair.
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Summary

Aortic arch repair: current strategy and issues

Yutaka Iba, Tomohiro Nakajima, Junji Nakazawa,
Tsuyoshi Shibata, Akihito, Ohkawa, Itaru Hosaka,
Shingo Tsushima, Nobuyoshi Kawaharada

Department of Cardiovascular Surgery, Sapporo Medical

University

The widespread use of thoracic endovascular aortic repair
(TEVAR) has significantly changed the surgical strategy
for thoracic aortic aneurysms. However, for aortic arch
aneurysms, it is necessary to maintain the blood flow of
cervical branches. Thus, when using a stent graft technique,
fenestrated TEVAR or hybrid TEVAR with reconstruction
of the supra-aortic branch should be considered. Therefore,
conventional arch aortic replacement is still important as a
standard procedure. The strategies for organ protection and
hemostasis are important issues in open aortic repair. In
hybrid aortic repair, various procedures with reconstruction
of supra-aortic branches have been reported, depending
on the extent of the aneurysm. In the future, if a complete
endovascular treatment device such as a branched device
becomes commercially available, the therapeutic options
may be further expanded. Therefore, it is necessary for
us to understand the characteristics of each surgical
method, and it is important to fully evaluate the surgical
risk for each patient and select an appropriate therapeutic
option in consideration of the patient’ s condition and life

expectancy.
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THIRHGIZ BT 2 CABG O EHK  JBIIERDH D A & pkis

B AEE 2HA e WAk WK X kil B2
INEE B EM EE 0 B OB AR iR w2

(ZUDIC] BEIRA > =X a> (PCD OHMFEEITHEY, FEIR/N /SN2 Fil
(CABG) ZEMENHIIRBRT D23 Bo. ZOXD IR T, AN D
WEVAEMIED CABG 2 W] 9 2 %12 Fh 4 D370 TWDH DA ZENTT 2

(RF4R - J57R] %513 20159 A2 5 202149 HIZ T T, SR Clifr L7z 16641 (S
BEE 6241 37.3%) D CABG, 90FIIMERRED, 76 HII$EFENHT) L /o, BEHE
13, #EFUIENCRES0HID dry-lab N L —=> 7 217> 7=, #IJE & HEF IR Japan
SCORE II (Expected mortality, 6.7 ++ 9.2 %) #ZWLEE Lz, H KL RKA > b
Z 30 H - & L,

(i SR] SRR S B E RO RS iR TIE, A TUDRER (143 £41 vs. 110 + 44 min,
p<0.001), KEIIRBEWTHERT (98 & 35 vs. 76 + 38, p=0.006) THEX=ZD, Lil,
2757 MNETEER (97.8 vs. 97.4 %, p=0.86) 30 HIEL# (2.2vs.2.6 %, p=0.41) TIIH
BAEZRDIRMND T2,

(#535] 14972 dry-lab training & HE /R B FR IR, 0 U) 72455 1E O H5E T T HIUSBHREE
IZ& % CABG bifi BT NEHEREHFENS,

Key Words : CABG, dry-lab, IR
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RTER] &0 2R R EE HIETIE, Al
ICRHERHEROAIRS THEEE L TOHEEEET
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CORWMzEMRRT 2 -8 &L T, EHFETII,
YOUCAN (Engineering Based Medicine, Tokyo, Japan)
ICREEIND KD e ENAIRY) & M E O F##F° BEAT
(Engineering Based Medicine) @ & 5 72CABGY 2 =
L= =% Kk L TERD,

LERTIE, ZD2WoMBERERMITIAT, EEIKT
BRI SN F 2175 T, BHEICHI)
WnE5ZATNDD, TORBELREMEIIDONWTES
FRYITHREE L 72,

MR EHIE

20154E9 A/ 5 2021 EE9 HIZ/MIT T, 4A T 170
BIORHEM CABG DY TS Nz 2D DB, fiHi ay
27 IREETECMOE A & S /- gL 2 B L 7= 4 5 2 B
<166f1 &R E Lz, FHFEIZ69E10%. 1164
(69.9 %) PN TH o7z, 0BNIERED, 76Hi3fE
BENAT) LTz, 783, ARTOREEOERE, BL
FrEA IR Y 300 11 LA_E 22D CABG ) #5541 50 5 LA
L oEMESNAFEMES T2,

EREHTIETOT Ot R EBTIER DR

EREIZED CABG Z /WU S SR, RT3 YOUCAN
(Engineering Based Medicine, Tokyo, Japan) & BEAT
(Engineering Based Medicine) % i W\ 7= KM & D
MEERKS0EITTS ZE2HBT T TWE, —HD
W) 5 4E % video Bk 1] LU 72 H D % i H £5 3 % 1T email
TRIEL, FEEZHFEIAC FZERET S, 20
video Byl 23l L C—EDOW G EZE L Tnd LiF
B AHIWT U 7SRRI, PR S B O < TR B
DRFER] G5 HH B AR FLEASE 57 /N A AR5 D0 B
Hh B R 1T T 2 SVRHAY BHEH AN - B kL R A
fitr + REWIRST PHEEAS 429 125t 97 2 BEAUR B AR 57 (4l
72 &) 25— 10FOHT)RRE Lz, LMFIETTO
CABGZHJIEE L TR 5.

B EEIE ORI BNWTIE, ETHEih >
77 LA TR T4 ANESmm LT O FglE CT mifgkic
L% LT RIIROIZE - MAROFHE® 2175, EfFK
BRI BT 2 AR O ABAENE T/hS WIB &I
BEHMERT) DIEFER & 722, —F, BEEHE T3 X
T4 R LI o TREIREE O 1/2 Bl LDk
D DA, Porcelain aorta DI E (Z ZTIlE, Zh
5 % calcified aorta & EF T %) 13 EIER & L TR
D3T5, 512, BFEDJapan SCORE 1% W= T

£ 1 EMIE (Trainee) EFFEIE (Attending) IZBI1T 2
AT R E T = O Pk

Variable (Percentage) ’{;a:l;lg;) A(t;?fé‘;g p value
Age,y 70+9 67+12 0.05
Gender, male 63 (70.0) 53(69.7) 0.97
NYHAIII or IV 44 (48.9) 41 (53.9) 0.26
CCS class 2.5+1.0 2.6+1.2 0.21
Recent MI 9(8.9) 9(9.9) 0.37
Hypertension 73 (81.1) 59 (77.6) 0.58
Diabetes 48 (53.3) 48 (63.2) 0.20
Hypercholesterolemia 61 (67.8) 53 (69.7) 0.31
COPD 7(7.8) 2(2.6) 0.15
Current smoker 18 (20.0) 16 (21.1) 0.87
Previous stroke 14 (15.6) 12 (15.8) 0.97
PVD 15 (16.7) 23 (30.3) 0.04*
GFR 57425 51432 0.24
CRF, hemodialysis 13 (14.4) 24 (31.6) 0.27
EF 52+13 4913 0.17
Previous PCT 28 (31.1) 31 (40.8) 0.91
Preoperative IABP 11(12.2) 18 (23.7) 0.19
Calcified Asc. Aorta 8(8.8) 23(30.3) 0.001*
Emergency 29 (32.2) 33(43.4) 0.15
Japan SCORE II, mortality 44462 8.8+£11.0 p=0.002*
Japan SCORE II,

13.5£9.6 23.2+16.4 p<0.001*

mortality and morbidity

NYHA: New York Heart Association, CCS: Canadian Cardiovascular Society,
MI: myocardial infarction, COPD: chronic obstructive pulmonary disease,
PVD: peripheral vascular disease, GFR: glomerular filtration rate, CRF:
chronic renal failure, EF: ejection fraction. PCI: percutaneous coronary

intervention, IABP: intra aortic balloon pump, Asc. Aorta: ascending aorta

WU RD 2WMRT 9, ZOURAZAATIE, BED
ATE TR E S RAREARICE T S HEBIZ A EN TR
%, HETHIEREDSRICE ED D, THIBE
TEN20% EBZ 2N\ ZZEFICEL T,
HIFEBEN YT 5, FLIEHIER S fFEER &
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K2 (EWIE (Trainee) &FFE[E (Attending) 25T Sl
Pt H O b

Variables (Percentage) };r,il;g;: A(tr:;i 6“)1‘% p value
Number of anastomoses 3+0.8 3£1.0 0.34
ITA use 87 (96.7) 70 (92.1) 0.16
Mode of operation

On-pump arrest 65(72.2) 31(40.8) <0.001*

On-pump beating 19 (21.1) 36 (47.4) <0.001*

OPCAB 6(6.7) 9 (11.8) 0.28
Operative time 360+85 280+84 <0.001*
CPB time 143+41 110+44 <0.001*
ACC time 98435 76+38 0.006*

OPCAB: Off-pump coronary artery bypass grafting, CPB: Cardiopulmonary
bypass time, ACC: Aortic cross clamp

£3 EHIE (Trainee) EFFEEE (Attending) (2B 2%

FIMHAO L
Variables (Percentage) '{;azlgg)c A(‘;c:;‘ 6u)1g p value
Death within 30 days 2(22) 2(2.6) 0.41
Perioperative MACCEs 9 (10.0) 8(10.5) 0.25
Peak CKMB, IU/L 39+7.5 31+49 0.62
Drainage/ml, 24 hours 1053+786 1114711 0.60
ICU stay, days 5+5 6+6 0.08
Hospital stay, days 24424 29+32 0.28
Graft patency
ITA-LAD 86/87 (98.9) 70/70 (100) 0.36
All grafts, percentage 97.8 97.4 0.86

MACCEs: Major adverse cardiac and cerebrovascular events, ICU: intensive

care unit, ITA: internal thoracic artery, LAD: left ascending artery.

BT 2MAREE O T, RMEMEESR (16.7
vs. 30.3 %, p=0.04) , calcified aorta (8.8 vs. 30.3 %,
p=0.001) , Japan SCORE II (Mortality, 4.4 &+ 6.2 vs. 8.8
+ 11.0 %, p=0.002. Mortality and morbidity, 13.5 &= 9.6
vs. 23.2+16.4 %, p< 0.001) IZBWTHHTHEER
DTz,

SHI4FE6H

R - il 18

¥ fifr

TRV M58 1E W) BT, epiaortic scan echo % fififT L,
TRITHEMERA & REIIREWT A ATRE & HIWT L =58
I T %A W/ZCABGEE ~RIRET 5, EfT
£ - AFEITATOMESIE, Y=y hEkb
EERZEHEL TOX—F 2792, KEIIRIERIE
TR RE 5 L OMF IR 215728, IERARE A
WM& ziTo> T <, REMWETIE, ZEBIRNICS v
PhFa—TEHEAL, BEHGOTHETS. WG
#7 UKEIRIEBAERR, AN T.OMBERZIC RS > 2y
N A LAMFGEH O Z2HWTE Y 57 holiis (Qm)
EHEEHR PD Z2HET S, PIO T v bF Tl
50T, INz LREZHERIWEHLESLTF7T O
kinking 7% & D BE R WAL, SHEITRUT
MEELDET, Hig2/2n L 3HICHEIKCT % i
TLY 27 NORGEZEHRT 2,

# xR

T EEMIE H 2 R 21CR T, EMIER & 78 E R
O #:TIE, CABG Dl 212 D W TH{#H IX on pump
arrest TO CABG (72.2 vs. 40.8 %, p< 0.001) 2%, #%#H
T on pump beating (21.1 vs. 47.4 %, p< 0.001) 236 &
IZEMolz. Eiz, Tl (360 + 85 vs. 280 + 84
min, p< 0.001), A L.OfiRER] (143 +41 vs. 110 £
44 min, p< 0.001), KEWIRBEWTFR (98 £ 35 vs. 76
+ 38, p=0.006) TWTNOHFANEREEZRDZ,

iz IR AE 2 R 3ITR T, REMITHBIT230H
FE1LH (2.2 vs. 2.6%, p=0.41) THEZEIXRN >,
AIEICBIT D EHIT 24T, WINbRER. 3
RIERRMENE It 26 & LHMBEE ThH > 7z, BEITBITS
B E2HT, WIN b BR2UER THRRNTHE MO
EEARER (VE storm) & NBHERMZOKIK R LJ—
PHORABFETH >z, FEARHDOELREIEITHNT
W THERZ N> 7. £/, ICUKIEHE 6
+5 vs. 6 £ 6 days, p=0.08), JRBTIRIEHE (24 + 24
vs. 29+£32 H,p=0.28) THME THEELEZRDR
mo Tz,

Mgt L7 dBiRCTMAETIE, 27770
BHTEHR (97.8 vs. 97.4%, p=0.86), B I UHi F{THIZ
W& L7z N B AR O B 772 (98.9 vs. 100 %, p=0.36)
IZBWT, WINBMHFTHEEZRDRBN D,



19

EHIEIZ L 2CABG

x4 30 HIELCICEY 2 L4 M

Univariable Analysis

Multivariable Analysis

Variable HR 95% CI pValue HR 95% CI p Value
Surgeon, Trainee 2.4 0.46-17.9 0.29
Age 1.08 0.99-1.2 0.11
Hypertension 1.3 0.20-25.3 0.80
Diabetes 3.8 0.59-73.5 0.17
Smoker 1.3 0.20-25.3 0.81
Stroke history 1.1 0.06-7.1 0.94
PVD 1.5 0.23-29.3 0.71
GFR 0.09 0.94-1.01 0.14
HD 10.8 1.87-62.2 0.006 15.3 2.38-152.3  0.004*
Low EF (EF <35%) 5.7 1.002-32.2 0.04 0.9 0.98-61.0 0.05
Previous PCI 2.3 0.42-13.0 0.32
Preoperative IABP 33 0.57-19.2 0.18
Calcified Asc. Aorta 23 0.80-5.5 0.13
Emergency 9.0 1.41-175.3 0.02 12.8 1.66-290 0.01*

PVD: peripheral vascular disease, GFR: glomerular filtration rate, HD: hemodialysis, EF:

ejection fraction. PCI: percutaneous coronary intervention, IABP: intra aortic balloon

pump, Asc. Aorta: ascending aorta

30 HIELITBI B9 2l mif (R 7 D 248 & i@ 4 T3,
TN (HR 15.3, 95%CI 2.38-152.3, p=0.004) - 5%
SUER] (HR 12.8, 95% CI 1.66-290, p=0.01) 73F &7
fERINTCTHh o725, BINEMEMETH 2 Z Lidf
BMET T3 Eno (£,

Z 2

SEREDN B #5E < AFIRHRIZ B W T R BIRA B A2
AEREETDRBMMAGEEDL <IE, PCI first THA
EaEw 5N, £0O—Fk, PCIAMEIER] S PCI failure
FEGI D2 <IX, fREIEIIIC S BE O RRE T HIZ & 1A

HIRER TH D Z EMDialian, LTIV
BEHOR LRI LEARHICEN SN 0D
WNIBEELEGEBLD 6N, FHE, SEIOWIE
IZBWTEIER D 35.5 %A EEIZPCIBEAN S > 7=
JEFIT, I S5IINYHAIILL EDOAREIREEN51.2 %,
RRIEGIN37.3% E AR D EEHOEEE D& S
L TN,

CABG IZBE3# U 7= T4 O off-the-job training D& 4
AROFEESD I L HENTRY, TOHEYEINRS
NTWd, GHESIE, CABG DHUIIRERR D 7D sk
B L YF > MIZYOUCAN Z Wz L —= 2> 7 %17
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HIVEGINGEA SN AT LE> TN,

LU, dry-lab % 7213 wet-lab D & T3, FEEEK T
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K&, WhWDd /> -T2 Z IV AF) OEGIT
LW, IR Tl M) & LM AR ORI Al
it T E 2 RHE DR SR EM DN DA, 2
% ® hands-on TOEHERBRAL TINEYDKIT S Z
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% <13V H W % dual antiplatelet therapy DIRFET, UIX
UISHIBNIEER 38 A S N7 IREETHRAEI E N D,
DR HIMER TFMAHGET 5 ENLNT &,
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N5, FEOWIETOHINBRELTIEGDF & A SITHR
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CABG#HH —BIRE L TWAHHEIE, Tl oL
DIEELDBYED T F VT 1 e MATHEOHER
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Summary

How can we achieve an acceptable outcome
after coronary artery bypass grafting
by trainee surgeons in the modern era?

Tomonori Shirasaka, Shinji Mochizuki, Yuki Setogawa,
Fumitaka Suzuki, Masahiko Narita, Aina Hirofuji,
Shingo Kunioka, Masahiro Tsutsui, Natsuya Ishikawa,
Hiroyuki Kamiya

Asahikawa Medical University, Department of Cardiac Sur-
gery

Backgrounds: Opportunities for trainees to have
sufficient training for coronary artery bypass grafting
(CABGQG) have been dramatically decreasing due to the
development of coronary interventional techniques. In this
setting, a well-designed surgical training curriculum is
indispensable.

Methods: From September 2015 to September 2021,
all isolated CABG procedures (n=166) performed in
our unit were reviewed. They were divided into a trainee
group (n=90) and an attending group (n=76). Prior to the
operation, the trainee group was required to experience 50
cases of dry-lab training and the technical points to improve
were reviewed by the attending surgeon regularly. Patient
selection was carefully discussed preoperatively, referring
to the quality of the ascending aorta and predicted operative
risk. Thirty-day mortality was set as the primary endpoint.

Results: Between the trainee group and the attending
group, there was significant difference in predicted
mortality calculated by the operative risk scale (Japan
SCORE II, 4.4 £ 6.2 vs. 8.8 £11.0%, p=0.002),
cardiopulmonary bypass time (143 £41 vs. 110 =44
min, p< 0.001), and aortic cross clamp time (98 = 35 vs.
76 £ 38, p=0.006). However, 30-day mortality (2.2 vs.
2.6 %, p=0.41) and all graft patency (97.8 vs. 97.4%,
p=0.86) were not significantly different.

Conclusions: With sufficient dry lab training, careful
patient selection, and appropriate supervision, CABG can

be completed by trainees with equivalent outcomes.
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Summary

Strategies for COVID-19 infection
at Asahikawa Medical University Hospital

Hiroyuki Furukawa

Asahikawa Medical University Hospital

COVID-19 was first detected in Asahikawa in February
2020. The first and second waves (Feb. to April) of
COVID-19 were not as epidemic as expected. The third
wave (Nov. 2020) started suddenly as a cluster infection,
and three medical facilities were involved in the cluster.
As many as 858 people were infected in a relatively short
period and mortality was the worst of all 6 waves (8.7%).
The fourth wave (April 2021) was due to alpha variants,
with 871 persons infected and mortality of 2.4%, whereas
the fifth wave (July 2021) was due to delta variants,
with 1225 infected and mortality of 0.4%. Although
COVID-19 seemed to increase in infectivity, the numbers
of seriously ill patients and mortality decreased. The sixth
wave (Jan. 2022) was due to omicron variants, and a large
number of patients (13,056) were infected but the number
of seriously ill patients and mortality markedly declined
(mortality rate: 0.15%) until April 2022. We are still in the
middle of the 6th wave and it is uncertain when it ceases.
Herein, strategies for COVID-19 at Asahikawa Medical
University are interpreted, based on what we learned from
the early days of COVID-19 until the present by trial and

C1Tor.
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A, BEIECOVID-191T L THEELEZE X SNDIREIC
DWW 5,

SREEEE (high flow nasal cannula; HFNC)

i & F%% (high flow nasal cannula; HFNC) @
B e U TL MRHEE 100% Tl nlfe, 2. figil
SFHITERETE N LRI, 3. W AR SRR E#Tﬁb
4. PEEPHRIFSUL, 5. IR FEOBENZET 5N 5,
HFNC 232 8209 N\ T 48 B & [l rTE N IS DN T,
non-COVID-191Z 352 THFNC & #E i 325575 & Fhis
LMD D 5. :a)ﬁﬁ%ﬂi%t%%wu%ﬁﬁ;ﬁ
M, ABHHRICHEBEZTRD RN 720, HER,
IR (RN LR EBADOBIT L) | uﬁ
BEZRDZ2Y, FAKEOKRIZCOVID-19THHES
NTWNDB 45,

HFNC TREEM N TIFRE M OBIT & 7542 Ik
J5ZEMTEBLDITTIZRWA, HFNC DL %
F T AROX index & WD fEREMNIEE I N, T
D ROX index 13 SpO2 ZFiO2 THEI D, Zh 2 K
THESZIEET, ZOKMEN/NS WEEETH S,
non-COVID-191Z 3\ THFNC Bi#A# 2 M, 6 i
M, 12 BRI BT % ROX index 8 ZFNZ 4 2.85 K
iifi, 3.47 A, 3.85 Aimild, HFNC & (R HEHY
ANTIFREBEANDOBIT) OTFRRERFTH S I EMN5m
N 726, COVID-19 Tl ZDEA5.37&L D H/NE
W EIZHINCO R EEHE L T e Lt EanT
W50, ROX index |IEBENIETH B0, ZDEMN
537 % R > RN EN L 5N ThIL, FTkiC
HET DI S N TR, HENC i IR 2% IR
G225 BIIZOWTIEWS DD OHEDNH 5. non-
COVID-19, COVID-19Z%41CHFNC Bt (R
PN TIEERICEIT L& WS Bk TORET
HFNCHIB O IEE NS AR R FICHE L2 & T 2
MNdH %89, non-COVID-191ZH 1T, HFNC/» 5 AL
I W % 47 5 8 (HFNC {1 1T o0 H g il 10 Re ),
AN TR AT e (R O 126 RFfE]) 2 bl U 7z
92T, RIBEOILT- RN 39.2% 2%t L, EBERET
1366.7% B HEAEZH > CTRIEHDODELTENEL Y,

COVID-19 @ 3 15 T 13 HENC fi i 1 1 25 48 R T LA B
DORET, ASWFRIRMOR LKL, DA v Xk
4.8 LN pMmGEbHINAY, EFRIT 17T/ E
DIZAIY R TS, REMAN LIFRERZEL /2E
fiE COVID-19 1285 W T, HFNC AR HIE U B & 4
FEDF w XH0.428 (95% CI; 0.205-0.891) (K R
HEVNIRRTH o, TDXDIT, HENC DEMM
EHRNLCER LA ERET 5 2 EAURE I N, HEY)/k
132 TORBHYNTIFRERBITNEE TH 2
EEZ65N%,

HFNC (3% 7 [a1 8 U 15 éﬁﬂ%fmﬁfﬁﬁ{zfaﬁé
72721, HFNCIZEHTH D, BAZ O Z 5N
1375 5720y, HFNC#E A %13 ROX index % be%Wﬂﬁ
217\, ROX index Ml < &5 ThIUL, REM
NLREFRITAT U E IS0 D0EEN D 5,

BREELEEH(ICKLIMEE
(P-SILL patient self-inflicted lung injury) & Bhsthigse

H IR ES 11 & % il 2 B9 % b CHREfE
DHEZEM > THLS EEBENT T HRT W, ffidh
[, SENETEE SEMECHRESN TS (&

Jifi e =SB N E — i) . & ZTRCH L 7z s &
3, MeEE (Mfe &R I S TR AT iR O

JEDZ ET, #AHE &2 E D HETED RWEIET
HDTENRHSNTND, HWWOHFEFRIZ LD RN
AT ZOMBRIENTEAE L 2 E, RITERE D5
E <725, BIZIE, KGEWNIEA10cmH,0 THRW HJE
MR85 11T & 0 BRIE O BIBEEAY 15emH,0 FE4E U 72 45
A, B 10emH0- (-15cmH0) =25ecmH0 & K
E/NMEICIR %, HOMRIEEIZ N5 T dH SR
TRV EFIERSZE LD EMT 2D TH S, KT

‘Iﬁ@%%%}\]:@%%@bf:i%ﬁ%ﬁﬁbTTﬁ%f:

WV, REGHERIT FITHEREN 5 ORI L O filiat
,S\héézjfﬂiﬁ EANN4 %, PEEP % 10cmH.0

&L, IBIENS OWIEEN 15emH0 TH > &F 5
&, PESGHERITO D B REMEILX 10 emH20-15 cmH-0
T-5emHz0 &72 0, Z @ % X @ PEEP&E Tt
MYAFTATHO, MEEHT 5 HANER N> T
W2 ZENGIND, ZOXDITHEEEIZNNS1E, il
JEEET T 5NN (KUENTE) &5 (BIIETE) DOk
ETRESINSRMETH 2, EilFE, HIEERIZ

KB EEDRIREEIZME NN S K5 % 51 & U Rtk
FHEIELEEZLSNTVS (K1) 10, ZOffik

JestiEe7E15
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SEC W SE0 1)

Xik10% — BB

B RRI BRI
EOKIZEFENEAE WG, AIRREOKIRLED D 25
BTH5. ARG, HFEFRIZKDBREDORIEEICED
B IAE 2 5 B 5 M ~K o 2 BB & B 2 S A D A
hH->TNWd Z ENnnb,

JEAYRE 72 % I A 2 AL & B R ES ) DK % 5l
ERIL, BREZELDEINTHY, ZOFR
% P-SILI (patient self-inflicted lung injury) &R (14 2)
1D, H FEIE I H 912 ARDS 125 U i sthie 3 2 35 5-
L 72 ACURASYS study T, sz 58 CHLFRMN
WET DI ENREINTHY, PSILLICHT % [ FHEME
W NHIIC K2R EEZAENLD 1D

COVID-19 T B FEMRZ 1 %R\ IR A 27
HETLZENREINTVWS, GRS T2ET
EEDLNDPOIMNALI EDFER, effort DIFFEE S
1% P occlusion (H L <1Z A POCC) WK EWGHITH
WEIIEENLETH S 13,

57 3l % 35 2 FH W 72 B FEIE IS ) O FREE DS I B &5
ZB6NBBRITBE & 5 XX algorithm 7)Y intensive care
medicine i&N HIEE I N TS 149, mild ARDS Tl fi
o FE K O I HER S N TR WAL, moderate LL D
ARDS T3, light sedation THfi ff &N ERK S 15
N ETHMEL, ¥ A725 deep sedation 2 fififT, fifift
MM AREN R R T, TN THEDRS Mgz
179, WS algorithm &785> T b, EERITITHFE
WL B% ) DRFE B TawE Bbn b 720, HIE
ARDSJE Bl %08 U F FEIE IR ES ) &8 2 5 N 55 Tl
EHIRIRIEICHR T 5 2 &St ns,

FREARIBRE

ARDSBZEICBWT, K—[EHGENE, 75—
JEHIRR &R U<, 1H 128/ LA oL 2
FOTENHERINTND D, 2013FICHEN =
PROSEVA study C, P/F 150 LN O EHEDEBEZITH L,
I — A S BENE 2 A S b, NS 36 RFRILAN

SHI4FE6H

= ey —>
WEE . mmEs FKAE

AF—b Pt
—oiakE T HAZZ
Pendelluft o=

ARBRE T

\ ey /

DIEN
k11—

2 P-SILI; patient self-inflicted lung injury
HIENIIZLD, GEOEBERERNELD EEASNTY
%o

EWS RN, —[E 16 Ref LA - o RN & el A 17
RrELZERE L0, INK D EEED
F—U—RiF, EEZHFELT, HENS RN,
—[al D REENT 2 B RE TV, MRS 20T 5 2
ET, AFRUEIHEUTD Z LRI N,

N BARL R IE DY SR 2 R U 7= AR BRI I I DWW T
WL DB RD, B & JIEFAZ Z CT @ Hounsfield
ISR DB, BFREZERLL R L 2R ICB 0
T, JERAMLTITAPENGL & bk Ui U 7= fisk, ik
LI EB s b FRITDRNI EZRLED, T
DT EXVEMMITR DG —LEND T &N
M5, BENLIZEK D U Z)— KAk &I3RO¥F
THREMERKQENEINT S5 Z & bREINTHD,
[UBDARLA BRI THIELERD®, Hi,
COVID-19 T Electrical impedance tomography (EIT) &
WO FEZHN, & b THIO THEBMIEGEICBT 51k
KUYy F > 7 OEcEN S BRI SE L -2 &
ERLEHREDHINTNS 19,

Z D &S IZ ARDSIZ B W TIEEAMT R IIAE « 7 1E
RO RER RG22 L, EEREZHETD T
EMWRINTEY, fEk TOERKNEZIT TS Z
ENHEREEIND,

ECMO

IF-0% ECMO {3 # iR 535 0k > 7 2 D Tk 2 15
MU, NLITHFEZIRDAL, “RILEEZHHL
ik Z#IRICR S 2 & T, BEMORDDITH A%
AT A PRE TH 5. FIRECMOIE, EHER
TR e SN, IEEAGL, FhsbREIs E 2B T,
ERIPBEE T DA Z R CERY, LR
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AEAAE R I L BT AT A S D 7= 6D DN LI B 3R
TE DRI ERN S22 BE IR AZ KRG 520,
HEARDSICH U TECMOWR AT REZYWET H I &
MRS TN D 2122,

ELSO (Extracorporeal Life Support Organization)
position paper TECMO D K1t D B E 12 DWW Tk
RENTNDD, RROEMMPEET, MERYUED
P15 < & HECMO 2K THER 204124 £, I ECMO
EUTHERMI2HL ERBEL S NS, £ OECMO
FEBIRN L ~ 5B Dftigk = L U THRNATHZ
i U 720551280 T, 4R 30 6 LA 1 @ high volume
center TIXFE1Z D Odds L 230.61 (95%CI; 0.48-0.79)
EHBIZEWI ENH SN T NS 29, FLIREK D
R >y — TR EER ISR 2 O AL &
TID TS, ECMOZEET %13 EQEEFT AL
BEOBEICRIII R AT —WIES 20,

E b U [

COVID-191Z ARDS N\ & HEJE L 45 %, ARDS T3S
YR IR IS S IR R SN THB D, COVID-19i1ck 5
ARDS B BiI4LTld78\, @Y7R s A 2 27 Tl
BEBEIRT HNENH D, TNTNOIRFEDORME M
HTET, ¥4I T%2RT B Ea<HEYIRIREE
RET 2 ENTHEE 2D,
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Summary

Important treatments for severe coronavirus
disease 2019 (COVID-19)

Naofumi Bunya

Department of Emergency Medicine, Sapporo Medical

University

In 2019, a coronavirus infection (COVID-19) suddenly
emerged, rapidly becoming a global pandemic, and claiming
many lives. COVID-19 primarily affects the respiratory
system, progressing from mild to severe pneumonia to
its most serious complication, acute respiratory distress
syndrome (ARDS). This article focuses on four topics of
therapeutic intervention for COVID-19 respiratory failure:
1. use of a high-flow nasal cannula (HFNC), 2. patient self-
inflicted lung injury (P-SILI), 3. the prone position, and
4. extracorporeal membrane oxygenation (ECMO). Here,
we discuss each of these topics based on our COVID-19

treatment experience and a literature review.



Y212 BT % Transapical TAVI O 55 H HA AR IZ B9 % 12 5 (R AUk &

ZER

iR BY O JIEBEEEY MmE BTV K BEY %2H
gy b g FEY O pghE mY By 5H?

(7 5] Transcatheter aortic valve implantation (; TAVI) DS ILRT 2 —F, & XIT
transfemoral GTF) S D T 7 2 ZA NN E E 2 55505 %, $#1T transapical approach
GTA) 3B I L EEIC K 2 REE MLV, ZOMAEE TF & i U 72 333 ian,
(e 4] 201545 11 AM S 20214 6 AT B W T ThiafT L7z TAVUERI 23 % &L, 7
7 AN 30 B RS EIHEFR AR, 1ERBERZE LKL 72,

(4 S ] 5H186H1 ICTAVIZ Jiti {7 U 7= (TFEE: 17161 (91.9%), TAEE: 1461 (7.5%),
Trasiliac: 1] (0.5%)). TABEII K D G CRMEBIEEN G RIS N>/, MFEED
FHEPERIZ OB TH o /ey, WREARCMRZ G LERETITE S IIEFNDH 0,
30 HAELCRIZZNENTARE14% (2/1261) vs. TFEE 1.2% (2/17141]) TH o7z (p=0.03),
F A PHEF A R TABE 21.4% vs. TF ¥ 24.6% (p=0.79), 7EFt HEIZTABE 21 H (20-
30H) vs. TF#E21 H (16-28 H) (p=0.82) LZEZADRMN> Tz,

(i) TF 2SR ZAE B TRET X 15 TAIZIME IR OE S Mo flih b Z TV A&
DHEDY A7 INmWn 2 EMMTPEENZN, GIHERCER BBIZ DWW TIEFREORRT

HoT,

Key Words : TA-TAVI, KISBEIRER, A7FdHEE, retrospective study

=2
R

K B Ik 77 $% %42 SE (Aortic stenosis; AS) 12 X 3 %
Transcatheter aortic valve implantation (; TAVD) 1, frailty
DEWE I - NA U AT RGNS 2 FPBEEHE & L
TITIZZDOMALZMENLL THBY, EEFARICEN
TOHMFFBENEEICHL TITONS LD ITh2kEZ
DFEISIIERD—igZ Tz E>TWD, —F, Eimfbe

20214F 12 A3 202242 H 4 B
1) FLBR BRI R A B 50 o L T 41 3
2) LSRR R R SR AR R BR AR - TN - (A IR 50

PEERBOEERICHEN K D BB EEFEARD 5
NDIEFMEEIL, &SI TRINE O 7 7+ A K
NS REKBENK Y 7' 0 —F (transfemoral approach;TF)
DS DT INA A EREEDNE LI D550 H 2, B
EETT, Y 7 AREEFNIH U TR E B
Ik, RMGEEIIR, REARSEEIR, R, 2L TR
A2 (transapical; TA) 72 Ef 2 OMEF N D 5. YB3
T3, TF REEE B39 % TAVIA R ELIE & LT, B
fin & 7 NA ZEEE £ TEORNEARDTDTAT
7 A& TAVIAHRBHIG S W1 S T L T &/, TA
BB KX LRIEIC K 2 REZE BV, D RkAE % TF
U EIIHA S NS H OO —E D A7
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x1 BEYR

34

TF (n=171) TA (n=14) p
F iy CE¥ £SD, %) 84.7+t5.10 82.0+5.60 0.032
A (B, %) 33.3 (57/171) 28.6 (4/14) 0.72
EuroSCORE (*E# £SD) 6.56+6.56 7.07+1.77 0.86
W RAE (%) 21.6 (37/171) 28.6 (4/14) 0.52
KA B AR EE (%) 12.9 (22/171) 64.3 (9/14) <0.001
I e SE (%) 75.4 (129/171) 71.4 (10/14) 0.75
BEE By iE (%) 58.5 (100/171) 57.1 (8/14) 0.92
o B IR R B (%) 36.3 (62/171) 21.4 (3/14) 0.26
BEERE (%) 39.2 (67/171) 50.0 (7/14) 0.57
i I & 9% B (%) 26.3 (45/171) 28.6 (4/14) 0.85
fiF |/ A2 = B HY K

60.7+10.1 62.0+9.05 0.68
(F# +SD, %)
s A/ 7 35 I g 2= 42.6 31.7 0 034
(ff 5 fE [IQR], mmHg) [33.8-58.7] [15.2-44.5] '
TR 2 I ST T -

0.61+0.19 0.64+0.17 0.63
(F¥ £SD, cm?2)

SD: Standard deviation, IQR: Interquartile range

W, F TR ThEfT L 72 TA-TAVI 3 X O TE-TAVI D
Bz L URA L 2 O THE T %,

MR LT E

2015411 HM 5 2021 4E 6 AT BW TSRz THafT
U= TAVUER 2 MR E Lz, BET—F OIEITE
ThNTFBLOFMGEERE AW, figk7+0-7 v 7
WZEFANTNEITo7z. BEERIIT—F X—2 1k
L7=DbB, FINA AT 7R ZAN T IN—TFIZ50m, £
BAEHIEE & U T30 HAE R G HHER AR, 1Eh
H¥Z, FREKHMEEHEL TN —TZEDETF
RIZEND DN ERFT LIz, AIFEONEIZDOVTIE
VARC-2 i Z5% L Uiz D,

B A YR T X TIMP Pro 15 H A 3 it (SAS
institute Japan) Zff L7z, #HHAEICDWTIIER S
fiaWA56 T EHERET, TNSMNIPIE (Y
S0 THERLL Student D tMEZ{To 2. £ d

SHI4FE6H

U O 21213 Wilcoxon O JIE AL A8 E 35 & O Fisher O 1F
MERERME 2T /e £ie, THTAWBETH T Z <A
VB KB EFRRI®T 21TV, OS5I RE®E
107z MatFiE BKEIZT R Tp=0.05% 7z,

] S

FF 186 BlIC TAVI Z ffifT L, TF#: 17161 (92.4%),
TABE: 1441 (7.6%), Transiliac: 1 5] (0.5%) TdH > /=,
BEERICOWTERLITRYT, TFHETARIIBWT,
F fin (84.7 £ 10.27% vs. 82.0 £ 11.2% (p=0.032)),
i Aimean PG ( 1 & fE 42.6mmHg (33.8-58.7) vs.
31.7mmHg (15.2-44.5) (p=0.034)) & H i3 % @
7z MER] (B 133.3% vs. 28.6% (p=0.72)), i Af
EuroSCORE (6.56 & 3.40 vs. 7.07 £ 3.54 (p=0.87)),
it B EF (60.7 +20.4 vs. 62.0+18.1 % (p=0.68)),
s #TAVA (0.61 £ 0.39cm2 vs. 0.64 £+ 0.34cm?
(p=0.63)) 1ZEZRDIEM > Iz PHFIEICD N TIZ,
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&2 FBEEE

TF (n=171) TA (n=14) P
I 1l W i) (P39 £2SD, &) 116+82.8 109£50.4 0.28
BOHE O A8 (%) 24.6 (42/171) 21.4 (3/14) 0.79
-LEAE M (%) 1.2 (2/171) 0 0.68
- RE 22 (%) 0.6 (1/171) 0 0.74
SAER R 7 T (%) 3.5 (6/171) 0 0.48
-REEREE (%) 0.6 (1/171) 14 (2/14) <0.0001
-Hil % (%) 0.6 (1/171) 14 (2/14) <0.0001
BB PM LA B (%) 13.6 (23/171) 0 0.22
7 Be 0 %% (bl [IQR], H) 21 [16-28] 21 [20-30] 0.82
30 HBE & F (%) 1.2 (2/171) 14 (2/14) 0.03
PM:pacemaker
SD: Standard deviation, IQR: Interquartile range
K3 HHTNAR
n=185 20mm 23mm 26 mm 29mm
Sapien XT 0 (0%) 12 (6.5%) 8 (4.3%) 2 (1.0%)
Sapien 3 4 (2.2%) 61 (33.0%) | 48 (25.9%) 9 (4.8%)
Evolut R 0 (0%) 0 (0%) 8 (4.3%) 10 (5.4%)
Evolut PRO 0 (0%) 2 (1.0%) 13 (7.0%) 8 (4.3%)
—r
£ R .
04 1R T
& 002 7]
Log-rank test p=0.002
0.00 250 500 750 7 1000 1250 1500 7 17750 2000
&£FBH (8)
No at Risk 0 250 500 750 1000 1250 1500 1750 2000
TA 14 o 7 3 3 2 1 1 1
TF 171 124 96 70 47 29 12 9 3
i Z & oA fFhRR

SEEATFRITTERESS. 1% vs. TARE 66.2% & TABE CHERK F 2%z (p=0.002, 075> 7#5E).
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s

BEPRIR (21.6% vs. 28.6% (p=0.52)), SILERE (75.4%
vs. 71.4% (p=0.75)), NEE BRI (58.5% vs. 57.1%
(p=0.92)), HEEIRZER (36.3% vs. 21.4% (p=0.26)),
BIEERE (39.2% vs. 50.0% (p=0.57)), B EHEE
(26.3% vs. 28.6% (p=0.85)) IZITHEEZRDREN S
7= 0%, KA B R R (peripheral arterial disease; PAD)
D ATFEE12.9%, TARE64.3% (p<0.001) & H & IZ
TABECTEWEIGZ/R U 2. TARE 14611230 T TF i
JRAL &R L 2 B IS D W T, 841 (57%) ATPAD
DEDE 361 (21%) MWRENROMFEHFHIAE G Bk
OGP EERIT/RE), 36 (21%) MINSiliH
DEEERTH -7z,

FHRBEERICDOWTE2BLORIZ, FHALET
INA R DWTESITRY ., FiliRFRIETFRE 116 =
82.847, TABE109+504 THEAZRDILMND
7o (p=0.28), Mt & B FHBIMEIEIL0BITH > 7203,
i BB AR 2% %2 & 0F LTEBEE CICE > 20
BINed D, 30 HAELRIZZNZTNTFR 1.2% (2/171
Bi) vs. TA#E14% (2/14%1) TdH > /= (p=0.031), F
B4 O 76 A BRI TR BE 24.6% (42/171 1) vs. TARE
21.4% (3/1441) (p=0.79) T, TFE TITHH R —2
A=) —DHDIAHIN13.6% (23/17141), AIEE K~
TV 3.5% (6/171H%1), ZDfoFER M 26, %
WEZE LB, BEEREE LG, WR1BITHo/k. TARE
TIFEAAE L2 BT 2 BEEN 26, Migks2
B, ZO4EIOSE 1HINIINEZFEIES N, b
IRDED 2HMFET L e, T O, BIMIR/EICEEK
HAIE N 7 TILeMlitg i H RN & o = B IHER
RO Jeo EBEHEIX TR R 21 B (16-28
H) vs. TABEHFULE 21 H (20-30H) (p=0.82) T %
WOz, TFHBRUOTAB O GEEICDON
THGERRET 270225, 3SFEETFRIITF
88.1% vs. TA#E 66.2% & H H 7= %2 # 0 /= (p=0.002,
log-rank test) s R FIEFICBT D MHHT/NA ZDHN
FR 1%, Sapien 3 23mm7%333.0% (61/185%1) & & %
T, Sapien 3 26mm 7% 25.9% (48/185%1), Evolut PRO
26mm 73 7.0% (13/18541), Sapien XT 23mm %36.5%
(12/185f) &gz,

Z g

S B K B Ak 5 & 2 9 (surgical aortic valve
replacement; SAVR) 73[R 72 RE B 1259 % TAVI D
INTEFEETEITIRT 54, @b ERED

SHI4FE6H
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HE(L/R E SAREIREEETHE AR 5 N2 IER S %
W, TAVIRETTIZH 72 D HETIR D 5D —DITTN
AAT O RANH BN, ESIEEOEHIREZE K
WL TPADZ G PF T DIER HEFHL, ZOYLAHIXTF
DS D FINA 2B EREDBE LIRS, TR T
722X B TAVIORKAEICEL TidEnEn o FH
IZBL THEA BIENRINTVLONERTH D 2
3 TRICR<SKEMENZRT 7 Z3BEDE ZAEE S
2B DIV, TAVI DHERRIE B L OB HEICRI L
TREEMIIN= N F—ATIREINTNDE A
7%, WEETHE1IEEMMICh > 7 7 L > 2 2B L
BEGEH OB ZETTS TV, HERICHBIT S TF#EEt
O TAVIBRGHEFNZ 6t U Tl TAVITRIR G4 9] & TA
TR ERIRLUTERZD, TOMHE U TRREIR

B DRI SARHEDTT S TR & U CTEEHER 78 A /NG
I TOBICEETE S 205, HE NEIIROEHE)
k75 & AN M 1 B ARFEAL 2L A3 dd B 35 &5 T B iR
IZ TAVIFE{T 2SR s & Vo /2 Ay R Z2EEL T
D TH D, —HMEITRIEE DR T /NA A
ANZPE D DHEREN DB TR & TA-TAVIRA A O [RE ® 1%
BEINDEIATHY, FHEIEEOIBEERRAEICD E TF
T A LB UEND DINE DM ERE LT,
MRS U3 TR, 30 HAE T H, &OME
FARBIOEREHEET 7 ML EREL 2. &
B SRR BB AR K O mEE TN 24
M L7=n, FHEIEEIZS 4 061 TdhH>7z. Sapien
FHERERZ S RELZREDL P A MUY T,
S0 H BT RIZTFRE T6.3%, TARET10.3% &Mt S
NTHO, UBED TA-TAVIIZBIT S 30 HFE TR b
BER LRI ORERTH o 7243, TF-TAVILK D HF BT
EETH o7z, EEGIHEFRARLIER HEITBI L T
IZTABBRUOTFH THRAEZRDIEN S 7z, LR
K &7 72 G hHE S U TIEMAB L ORMERENH
D, RIEDTAT 7t X TEEI N2 MR E >
TF & L 72RO RIEED K = SITREH U 72 FTREHE
ABN5, —HTABICBIT 2 I &2 HFERA
HEIHEILRO TB ST, TFREBE Y7 XELTOF
BOREWHITONWTIIMERWEE Z 5N,
IR & U Cld, AR O T — & IR & 4T
BYIOH&E LA FERMBTEIT>E 25, Wi
BB ATRETH o /= SER S TOEGFERITITERE
88.1%, TA#E66.2% ETAB CHERK T 2R D /.
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ARFFEDORRIEFNT, ATRD EB D TA ZRIRT 5
&> T T 7t AR % KKk U TPAD D& (f
RINE@R L5 Tz, TFERS OB 73 PAD T
2o 23BN DNTH, KBRS KBIIRE e T
DOPFEEEDTHB D, TAEFIZNT NS BHIREE (L1
REMNTFY 7 L AWBEDFRINTH 2 &5 Z 5N,
PAD I3 & & O BIRAE(L % iRk L, PAD BB TR
PRI LIRTERDDDTE, MIRMEITEET
LT THBBREE R L 2550 R ERICEST
DT EMERMEINTELY, £ PAD DEHFEK
MTAVIHE O IEHERED U X7 % ERI T2 HEC
%, frail 212 BV TPAD DA M3 TAVI i 1754 O fi
FERSH O AETE OB (HRQoL) ICHEE 52 5HED b
BINTHBO, KFRITBIT D TAREO A FERK
T, PADOERBZGHZRDLETAROEFE T R=E
KB TWDaREME S 5. — I ABIFEHE B L OBE
WS BHSNRED TA-TAVIOFE ERICE T % E
HRAEIZTF L D BN EAURKB I N, ZIUTES
carly effect Z LTS AIREME B HEE T I /80, WK
WX TF & TA ZE KR U ATERICEREN RN &
T2 RAYOMED S, HIRAIT Y FTIZ&D
EHOAFEREZREERLEL A MUY bl
ENTVWB I EMnE, SBRAMFITOVTOERAMEZ
HRDIETERFEYREMEIE M ETY, KD
7z RIARRAE 2 A 5 0T DN B B,
AR IS S BRIE S 4D EE ASHE B R LT
HIREHAZ IR L D 2 TAVIIE, ASIZHT %G %R
REPIR L7z, T OREEI NS5 TR D EER
BHEGI N DBEINERBIEN D DDH DM, L&
TEY 72 ZAMEH TERWIEFIZBIT 2 ROREY
7t ZDEINNEEE /25, TAZIKEIERYIRICX
DRREMELD HREETH O, HE TR FHE)
Ik & W5 7= TR DAL O K AEIME 7 7 0 —F T 6 Kz
FEFNT R U T O RERICHEREEITTE 2R R0 D 5
EEZSND, RRICEIIREELAETT L 2R Y 7 X
REEFEBIT 0 U TR ORI 25T 2 &N TED
DIFREBLAY Y N THO, DEMESNEDEEEGT S
N—=RF—AZED> THERERFEL T a>D—DT
HDHTERFEDLORN, TANRRINS BFENIZX
H & H & SAVR DK EEZS frailty D S W2AA, TF fifT
ZKEE &I 2BIRMEIEHRAEDEL THD, TAAY
MITRETNEFT TE S & L TH T3 ITRHY High risk
THHIEEBHLTBLLIENEEEEZ SN,

RWFFEORA E LT, Bl ok FRNRNITTH %
&, TFEBXUTADT 7 & EPUIHFHE - SARHE
MEFDEERDOSH ETHRELTRBIONA T ANBEETE
BN ENFETENS,

# B

TF 23RS 7w ] THiat S 2 TA IS MR o X
MOEAH T TV EMEIEIHED ) X7 DiEmnZ &
NP NN, YU THi{T U2 TA-TAVIIZB W T
ARRE OHE R HL & OHE &2 2 0 72 FEG OHETE AR
TF-TAVIE RIS TH D, FHEKOLZEMEITITREDS
BWwEEZ 5N, —J530 HETLRIITA THEICH
<, £l HAEERE TA THEEICEN S 2. SHBIE
Bk & EA K D FE 7P BRI 2B S i L Tn<
WEMND D,
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Summary

Comparison of short- and mid-term
outcomes of TA- and TF-TAVI

Itaru Hosaka® , Nobuyoshi Kawaharada® ,
Riko Umeta®) , Akihito Ohkawal) , Naomi Yasudal) ,
Tsuyoshi Shibata® , Tomohiro Nakajima® , Yutaka Ibal) ,
Nobuaki Kokubu?

1) Sapporo Medical University School of Medicine, De-
partment of Cardiovascular Surgery
2) Department of Cardiovascular, Renal and Metabolic

Medicine

Background: We sometimes need to consider alternative
access for TAVI other than the transfemoral approach (TF),
especially the transapical approach (TA). In this study, we
compared outcomes of TA-TAVI and TF-TAVI performed
in our hospital.

Methods: TAVI cases from November 2015 through June
2021 were included. We evaluated their 30-day mortality
and complication rates, and the length of hospital stay.
Results: A total of 186 patients underwent TAVI (TF:
166 [91.9%], TA: 14 [7.5%], transiliac: 1 [0.5%]). The
characteristics of the two major groups were almost the
same. For the TA and TF groups, the 30-day mortality rates
were 14% and 1.2% (p=0.03), the incidences of major
complications were 21.4% and 24.6% (p=0.79), and the
mean hospital stays were 21 days (20-30 days) and 21
days (16-28 days), respectively (p=0.82).

SHI4FE6H

Conclusion: Our short-term outcomes of TA-TAVI were
similar to those of TF-TAVI. The results showed that TA-

TAVI is a favorable procedure when TF access is difficult.



BEE R BIIRIE ISR B Z A T > N7 7 NN D
BRI DWW T ORET

=k E  AiH #Zz A HE
| = ANl ME Rk JEE
E:3 g

HE RS, BENT VEACKSEBRBRBICHT ST > 8T T T NN
(EVAR) L TE T3, HFRICBITHREMT 71 ZX12L 5 EVAR (pEVAR) Dk
Mamtd s,

K&k HIRNZ 2019410 A2 5 202241 A £ TT, pEVARBEEARIICH v +
&7 > L TEVAR % JififT L 724EB (cEVAR) BED 2 BEIT/0 1T T A A1 E I HLiiR &t &2 17>
7z pEVAREEIZ BT B (Rl /N A1 X T Perclose ProGlide™ 12 & % pre-close 1% C Ik IfiL
11> 7%,

#E 59 C pEVARFEE 17T, cEVARTE26HITH o7z, 2HEM THREEL EOMITK T, Tl
W+ THEEIRD N> . Mg AR HEEIpEVARBE THERICE N> /2. 772 A
HAEIHEIX 2 BB THBRZZRAD RN 5 2, FRFRIC DO W TOHEEIFHHTIE, #HH
LT NA A0, a1 IVEROEE, EORBOBEBNED SN, TR T
RITIZBEAYES & N7 7z,

#EE © pEVARIZCEVAR &Mk L T7 7 ZABH G AHE DM B 2 <, Mg ARHE®AE

HIEMZ SO NAEMBHIELEE A %,

Key Words : percutaneous endovascular aneurysm repair, pre-close

i C & [

MG RBINREE T 2 FIRAE CTH L AT > M 5
7 Ml (EVAR ; endovascular aortic repair) {3 A T.
IS R & Hls U TR O & OFE R L R AU
WEINTWB LD, SEF, AT > T T 7 NANF
RN T — T IVEIREIRS E A e ER O — A%
FAWTe RENIRE AR, O I BE 1269 2 IS IR %

202243 H 11 HZAT 202244 H 14 HERH
FLIE AP ORI RT Ol i B S

AWML TETWBY, [ERORKAF —A 215
M PIEHR QG E X RER 2 S BRICYIE Oy ~ 5
7)) UCHRARBRBIRZZN L, EEEBIRZERT S
EM—RTH o7z 20214E 1 HXDAEFITHBNT
KOS —ZX &2 HWMENBRICHLT, ki
JNA A T & % Perclose ProGlide™ (Abbott Laboratories
Inc. Tllinois, USA) ZMRBRIEIS 7807 ZTDT/NA
ADEIRITE ST, KA —AZHWEEATDH
PERDF oy N F D 227D IR LI NIREE
MITAB LD . HEINT 72 AT X% EVAR
(pEVAR; percutancous EVAR) (3R DAE Y 27 & X
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IHERTTFRINRF MR AR H B O A BET, itk
RIEREIR ORI, i R AIERES A OHE DA B 7K
TRESEIERMANRES TVD4D, ZHITHE
W, BIFTHRENT 7 212X 5 KEHRAT > 5 —N
DT rAEMLTETWS, Yk TIE202144 A
K UpEVARZHIAL, F—BINEL T5, Z O
FTIE, YUBEICBIFDpEVARE Y YT 2k D
EVAR (cEVAR; cut down EVAR) @ R IC DWW T
‘mAME I ZEIT o 20

MR EHIE

20194E10 A " 5 20224F 1 H £ TOMIZ Y B T
JifT L 72 EVARIZ 5361 TH > /2. T DA THIMIFEK
FRENAR Y 27 £ 2K BB A A 2R T 1 — &2 AN
JZEVARDA3B & 5t G & Uiz, MR ELULIER %
pEVARHf 17 ] & cEVAR B 26 5l D 2HE 125313 T A
] ST R 21T > 7o BRAL U 723 Bl AFFT I 4
TEVARDETTE N, ZORITHN AL 4ER, 1
BEREICHT 227> 8757 MNilioAZE AWK 4
FEB], PERIAA 2 RT ¢ — 2 AWTITHE D 7 &
DHATHEBELZ 2ERTH o7z, BBETIT202144
HEDpEVARZHE—HINE L TWDA, ZHLKET
cEVAR Z1T > IHIEBNZ 4B TH > 72. WTNHHEMNA
12 &2 BRI OBER: 2 d 2RI T, SEIOME
53k EL TS,

pEVARIZ &I T O — 1 R TIZHR KBRS IR # %
Ty, 8Frll b d > — Z i AWFIZ Perclose ProGlide™
B2RBAWTENETNLEALIZI0 EEO—FT— S
& Cpre-close £ & 1T 72181 — X & AL TEVAR
ZhifT UZes IMENIBRRE T, > —AthERIC
Perclose ProGlide™ (2 & % [l 1fil 22 7 VY, T~ BR o
WRIMIA ZHERE L =81 7 0% 2 > oG 2B L,
0% 2 & T7TETHFREIEMZET TR 2L &L
TW3, cEVARIIMMIEZEZ I L, fAREIKE
FH L CEIRPIRM O AT —E > 7 2475 724125-0
E) T4 TARNRTHNIFEEZNT THhS KO
3 — 2% AL TEVAR % JiafT L7z, IM5ENIRER& T
BIE T — 2B ORI, BARRREIIRIEERE I N
JEA R U C ki 217 W il )~ BR O Bk i Z i
RBLTTOy I &2HGL, REBARSOMRIZTT-H
7z

BEIEHD S 5T, fiiatEEs s s U TEHREIR
8D B ORE B & IR & B BIARIE D & OFE Bl & 731
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A

THRLLz, MBEIMEEL TT 7 AHOAER
g oA, JEEIET E )T L (ABI ; ankle brachial
index) DAL, ARFBEIEARL, ALY >N, 727t
A B OHIMIC L S OE R, 7 72 AEBORES)
IR DN THRE 21T > 72, ABILOK T I ATE A 5
DO2LLEDE T EEEL /=,

HEEFFAOM AN I 2 BER O lifee R B D bz iz, %
SHREZITY, TOMBETREE TNV rY >
DNERLFIME 2 Wz, 2 BRI £ R E O hlkicid
11 "M E, Fischer D MR E % W=, FilihE
I DWW T ERER 3 2170, EFIVEMERL 72,
ERR L7 BT IVICBI G L S 23R ZMA S Z & T
EFINOETIZDOMNN LT 20 EMmE Uiz, Bl
B RES U <R (s iraEpr) Cridl,
NWITNOMF®p<0.05 2/ H & Lz, ety 7
NME IMP® (SAS Institute Japan #E i ¢h) ZH L 72,

AWFFRIIN & KB & B LRSI B S i FE
HzID, FLIRHIFRE DM R B R TREBERT
1o 7z UKEEZEH 2203035),

& R

S RIRBIIR Y 7 2 A1 &K B IR A >R
T 1 — % MW7z EVAR Z T U 72 EF1Z 43 172 5 7.
fEMRIE54 ~ 935% (7T4+10/%), H:&=34:9 T
Holze INET VL AFEIH T TR T S
&, pEVARFFIZ 176 CTHEE®IZ74E10E TH > /=
cEVAR IS 26 Bl CAEMRIZ 74 £ 10 Tdh > 7. il
BEERTIE, M, BMI, BEHRKEIREOBIRSE
ICHBZATRDIRN > 7. PHFEEBE L TImE DK
MEIRIE R 2R SN TV B REFNICE BT T
TOMDHGFREDHFEEZRD D DIIRN> 7.
HEOERNAE LT, P MWEEO R ETHE AR
BN T, FBREFEOFEIIOWTHEEIZED
BN>HDD, pEVARFE TR L WHEIANIIH > 7
(ED. £k BRBTHEAIOBEN S BEFIESE O
BE TR o 7z,

FHIZTODONWTORFTIE, A1 2RT 1 —EAD
O L 72— 281 XIZpEVAREE TIZ 18 Fr
N HELMN >/, cEVARETH ISR HLZNH
DD, 20 Frb4REL<EHL Tz, SHElHTHER A
WA LY —ZAT A X ONWTIIAEEZREDR
Mo . i U7z 5 /N1 XX pEVAR B Tl Aorfix®
(Lombard Medical Inc. Irvine, California, USA) 23 H 2
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1R BEVAR O B A Bk A

&1 fhrATRE R

pEVAR cEVAR
(n=17) (n = 26) p value
Age (years) 74 £ 10 74 £ 10 0.8718
Men 13 21 0.7359
Body mass index (kg/m?) 246 £ 4.2 228 £ 6.5 0.3074
Smoking habit 13 20 0.7383
Alcohol drinking habit 4 9 0.5091
AAA 12 21
AAA (Aorto-iliac type) 5 5 0.3790
Aneurysm shaip
Saccular 0 1
Fusiform 17 25 0.2207
Rupture 1 1 0.5320
Comorbidity
Hypertension 12 21 0.6602
Hypercholesterolmia 10 19 0.4739
Chronic Kidney Disease 8 15 0.6269
Hemodyalysis 1 1 0.7261
Diabetes mellitus 2 7 0.2545
Atrial fiblation 3 2 0.2904
Coronary artery disease 7 9 0.5549
Cerebro vascular disease 5 7 0.7638
Peripheral artery disease 2 7 0.2545
History of abdominal open surgery 5 3 0.1191
Medication
SAPT 7 7 0.3318
DAPT 2 6 0.3854
Anti-coagulant therapy 6 3 0.0633
Ca-blocker 10 12 0.3011
B-blocker 8 1 0.6269
ARB 4 11 0.2000
Statin 8 14 0.8085
Steroid 0 1 0.3237
Drug for diabetes mellitus 2 5 0.5634
Insuline 0 0

Variables are expressed as means £ SD. AAA, abdominal aortic aneurysm; SAPT, single anti-platelet therapy; DAPT, dural
anti-platelet therapy; ACE-I, angiotensin-coverting enzyme inhibitor; ARB, angiotensin 2 reeptor blocker.

<, cEVAR# Tl Endurant II® (Medtronic Vascular Inc.
Santa Rosa, CA, USA), Excluder® (W.L. Gore &
Associates, Inc. Flagstaff, Arizona, USA) 732 W #5 T
Holz. e, BIRERIZICEVARBFT6L =13 mm &
PEVAREED 53 £ 12 mm TN THEICKEWHERT
Holc. BBy 7 ERHIKR Y 7 HEIZITERER
ROISIN o T, I a1 IVERZTT S TZERNS R
MIEEIAR, FEBIAR, MIBEBEIR RIB#REhZNT

AEATRD DD T, FfileH, BERRH, B
B, mEAfAE HhECOWTIENENERE
Z2RDBMo T (2,

MEREOMFNTIE, T>RY—2rRENEND
A T THEATIRDORN D2 WTNORTHA
Bl TIME IR F I ER T E 2, MRER H#
PEVARBE CHIRES HTH D, cEVAREEDHUL{E 10
HEWE L THERICEN . 77 B AR EIHE &
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= kB E-l
X2 FhER
pEVAR cEVAR
(n=17) (n=26)  Pvale

Size of the sheaths (Main body)

16 Fr 3 8 0.3820

18 Fr 13 10 0.0127

19 Fr 1 4 0.3549

20 Fr 0 4 0.0383
Size of the sheaths (Contralateral leg)

8 Fr 2 4 0.7938

12 Fr 3 6 0.7383

14 Fr 3 5 0.9692

16 Fr 9 11 0.6269
Main device 0.0078

AFX 2 4

Aorfix 8 2

Endurant 1 10

Excluder 4 8

IBE 1 2

Zenith 0 0
Aneurysm data

Diameter of aneurysm sac (mm) 53 £ 12 61 + 13 0.0493

Length of proximal neck 31+ 21 34 £ 15 0.2423

Angle of proximal neck 42 £ 22 50 £ 23 0.3515
Coiling

IMA 5 5 0.4847

LA 1 0 0.1657

1A 4 2 0.1614

ARA 0 0
Operative time (min) 89 + 27 99 + 47 0.4587
Fluoroscopy time (min) 42 = 20 37 £ 34 0.0863
Fluoroscopic dose (mGy) 1489 * 923 1551 £ 1296 0.7002
Contrast medium usage (mL) 68 = 25 68 + 26 0.8612
Bleeding (mL) 72 + 132 36 + 76 0.1813

Variables are expressed as means £ SD. IMA,; inferior mesenteric artery, LA; lumber artery, lIA; internal

iliac artery, ARA; accessory renal artery.

K3 IWERR
pEVAR cEVAR
(n=17) (n=26)  Pvale

postoperative endoleak

Type la 2 1 0.3421

Type Ib 2 0 0.0523

Type Il 6 9 0.9626

Type llI 0 0

Type IV 1 0 0.1744
Days of hospital stay after surgery (days) 8(7-11) 10 (9-16) 0.0104
Hemoglobin loss (g/dL) 2312 19 £ 1.1 0.4119
Technical success 17 (100%) 26 (100%)
Complications

Total number 1(5.8%) 6 (22.2%) 0.3574

Need for vascular repair 1 0 0.3462

Decline of ABI 0 3 0.5292

Dehiscence 0 0

Wound infection 0 0

Lymphocele 0 3 0.5292

Transfusion due to access bleeding 1 0 0.3462

Pseudoaneurysm 1 0 0.3462

Variables are expressed as means + SD or medians (interquartile ranges). ABI; ankle brachial index.
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43 2 FEV AR O BTl sl

R4 FlikEHICH 9 2 EEIFHTIC L 2TV OB

Model 1 Model 2 Model 3
R2 0.4569 0.4944 0.5219
Collected R2 0.3982 0.4242 0.4558
p value 0.0001 0.0001 <0.0001

estimate SE t p value estimate SE t p value estimate SE t p value

Age (years) 0.3433 0.4028  0.8500 0.3996 0.3856  0.3949  0.9800 0.3353 0.4832 0.3882 1.2400 0.2213
Sex (men) 10.7629 5.0848  2.1200 0.0411 11.5580 4.9975  2.3100 0.0266 55126  5.3832 1.0200 0.3127
Number of device piece 14.0463 3.8236  3.6700  0.0008 13.6133 3.7495 3.6300  0.0009 15.3473 3.6828 4.1700  0.0002
Coil embolization -19.4004 4.2374  -4.5800 <0.0001 -21.6256 4.3628  -4.9600 <0.0001 -19.5244 4.0296  -4.8500 <0.0001
Cut down approach 6.5145  3.9864 1.6300 0.1109

Instructor of the device

-15.3454 6.9176  -2.2200 0.0329

L TIZpEVAREE T 16, cEVAREETOHIZED 5417z
N, AREIRDEN> 2. TDWNFRE L TpEVAR
HECIEN R KRB R DI ENIRIE 2T L, & D
M & S, W NTEMDFTIC K DR ABEERD
BE1E 22 L7z, cEVARFED 6 DN, 3HI Tl
ABIOBHERIK T 2B D, L, MERTEME
BEETHEDIERMND . D 3FNIMZEERY
NIRRT, ZRUTDODWVNTHFMICL DIEE 25
T 2EFNIFRDen - 72 (£ 3),

St U 72 EVARE B 43 112 B4 2 T BRI
DVWTOEMBOICEZETIN OB T, Fili
BRICEBEZ522HbDELTAL VRT 1+ —i7a
EDFNA ZADE A1 NEROF N ERRIKT &
LTt E sz, S5ICBEEL S 5HHERZEMA T
EFNOYUTIIDEMFLZET S, BEHBL<IZ
Ny NFT K BT 7 A TR T 5 H
BERRFELTRBEINLMh> 7z, THITIRAT,
M DT INA AN 5 M FREER (FF & R B D
) Z2HHERIIINA S &, BRSNS 2 6%
BRTFELTHRESN, ZnzEFI)IVICENLZEE
377 A BEELDBETINOYTIIOAMEL 72
(%4,

Z 7

pEVARIZ2021F1HICIEIM A T /N1 A Th %
Perclose ProGlide™ M R/ FE S 1, A TOWMED
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Summary

Early results of percutaneous endovascular
aneurysm repair for abdominal aortic aneurysm.

Takuma Mikami, Toshiyuki Maeda, Satoshi Muraki,
Taku Sakurada, Hiroki Uchiyama, Eiji Araki

Department of Cardiovascular Surgery, Sapporo Central

Hospital

Background: Percutaneous endovascular aneurysm repair
(EVAR) for abdominal aortic aneurysms has become
increasingly common. Herein, we report the results of
percutaneous EVAR (pEVAR) in our hospital.

Method and Results: We retrospectively compared the
patients who underwent pEVAR with the patients who
underwent surgical cut-down EVAR (cEVAR)in our
hospital from October 2019 through January 2022.
Perclose ProGlide was used in all patients who underwent
pEVAR, and the pre-close procedure was used.

Results: There were 17 patients in the pEVAR group
and 26 patients in the cEVAR group. There were no
significant differences in the backgrounds of the patients,
preoperative factors, or surgical factors between the two

groups. Postoperative hospital stay was significantly shorter

in the pEVAR group. There was no significant difference
in access-related complications between the two groups.
Multiple regression analysis of operative time showed a
relationship between the number of devices used, the coil
embolism, and the operator’ s experience, but not the
access procedure.

Conclusion: pEVAR is a useful method because it does
not increase access-related complications and significantly
shortens the length of hospital stay after surgery compared
to cEVAR.

JestiEe7E15



L EEIZ BT 0 ESA R EIT K D Impella 5.0 FEAYE A O 5 B plifs

BH o pHE B AE EFE 0 i KK
i =i Bk ARk aliEkER SR w2
E:3 g

IUDIZ] DEES a3y 7T 218 EE LT, REMEENTRETHZ & &R
BERZEA LT, M4BTl Impella 5.0 ZLIESABHN EE UBEBICHERAL THD, 20
IR 2 WS S,
[k - HiE] 20194E8 AN 6 202144 H £ TOHRMIZ Y458 T Impella 238 A L 7= 18441
(5.0: 1044, CP:5%4, 25:3%4) 2MRLl,
[R5 BBAE 15 513 Impella 5.0 4 AJERI TICU AR OAEEMEOME (5.0 : 12.1 £ 15.0 mg/
dL, CP/2.5:7.25+21.8 mg/dL, p=0.01) MW@ < @A onzny, i, Hif, &R, &
HEREDOHIMEFFIITNA ABTEHEREZERZASNBD >z, Impellab.0 1IZHBWNT,
SEEEEMRM (5.0:11.1 £6.8H, CP/2.5:5.0+5.7H, p=0.06) I3E < R2MHWTIZH> /=
MEEBEEZRSNR)N D 72, Impella?» 5 OEERT (5.0:70% (n=7), CP/2.5:62.5% (n=5),
p=0.74), ICU# 1F H % (5.0:25.0 £ 13.0 H, CP/2.5:16.9+19.7H, p=0.33), ¥ Bt it
£ H ¥k (5.0:47.2+329H, CP/2.5:34.0+47.3H, p=0.52), 30H % 1= % (5.0:20.0%
(n=2), CP/2.5:50.0 % (n=4), p=0.18), &% (5.0:40% (n=4), CP/2.5:62.5% (n=5),
p=0.34) IIFEETH> /.
(fE] ODEMES 2 v 7 BFITHT 5 Impella5.0 @ bridge to recovery % H ) & U 7= £ H
IZHEMTH 2 ReENRB I NS,

Key Words : Impella 5.0, LIRS 5 v 7, #HBIEBR
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SHI4FE6H
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SHAMGEAZMIEL /2. Impella {385 NN 0
fii (VAD) T, Impella 2.5 THIUIERK 2.5 L min,
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Impella device Etiology of cardiogenic shock
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1 Y45 T D Impella fi R, AT HO AR
Impella 5.0 F 1X 1041 T, 2K D55.6% TdH > 7.
Impella D 3E A B M & U CIE, RO M 2% OO R %
TavIR126] (66.7%) LB E<, FOLMELLHEL
BIEBEREAT 441 (22.2%) TH Tz,

ZHEAL, TORICPCIZITD ZETHEREFERD
WENGE SN EVW S SWMENRIN, AMIT 3y
FEBNT N L TOHBIROBEIE LRV DDH 539,
—RIII A T IEY G2 E DIV ALE AT BT 7R
DH7s EDEHHENZ N EM S, Impella 5.0L 0D
H % Bz HO B8 B 7Y W] BE 7S Impella CP/2.5 O i FSEE 71 %
nWbHboLaInTtns,

YRt TR RIYZR E 72> T, RRICEERF T
EHIEED TSI NSENICH N Tid Impella 5.0 2 Ff
MR L CTH 0, BAM 18H1I HRYE 22 2
ATHET %,

¥MER EFHE

201948 HM S 2021 44 H £ TOMIRMIT 4 T
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DEEXBNTIL, EMBAENRETH L I EERM
BERZEA L, Impella 5.0 2.0 EARIN EE L7525 T
FEMRAICEE U7z MBE COME AR, SAMHEON
RZX 112/”RT, Impella 5.0 HIX 1061 T, 2kD
55.6% Td o7z, Impella®FEAMM & L TlE, 2k
DR OOEMS 3 v 73126 (66.7%) b
%2 <, BN EEEE 46 (22.2%) T
»o Tz MEIMERI TIX &K D BEENRIRER) R & W
L, 5.0&2fHT 2458 E L7 (=4, p=0.04),

Impella5.0 ALY, 2FGRBEBR? STTbhk,
ALME T 1I0mmBEOHOZE[FHL, KN FILE
ERR L TATME 2K HE L S Bz, RALET
IZEE FEIARDY 7Tmm DA L OB E IN TS D,
HREAIRED L, ERCTNEVEGIIHEMCT

ed myocardial disease
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SHI4FE6H

WOH st F - il
X1 BEYE
Impella5.0(n=10) Impella 2.5/CP (n=8) | P {i
B, %(n) 60.0 (6) 37.5(3) 0.67
EHG (5%, E £ SD) 61.8+13.3 64.3+£11.0 0.69
& (cm, FH£SD) 160.8£5.3 158+9.0 0.48
E (cm,"F¥£SD) 70.5+13.0 62.8+14.8 0.28
Bl OAfF i, % (n) 20(2) 25(2) 0.78
CEIEFER, %(n) 40 (4) 0(0) 0.04
ICU A% SOFA 227 22.6+3.3 22.3+3.3 0.97
(%, F#H£SD)

ICU AZERpFLEE 12.1£15.0 7.25+21.8 0.01

(mg/dL,*J*#=SD)
ECMO #ffif ,%(n) 80 (8) 62.5 (5) 0.73

ECMO: Extracorporeal Membrane Oxygenation

ICU: Intensive Care Unit

SOFA : Sequential Organ Failure Assessment

®2HAIRR

Impella5.0(n=10) | Impella 2.5/CP (n=8) P fii

IR (H, 75 £SD) 11.1 6.8 5.0 £5.7 0.06
Impella #EBEE, %(n) 70(7) 62.5(5) 0.74

ICU #/EH% (H, ¥4 +£SD) 25.0 £13.0 16.9 £19.7 0.33
JEbtifEH % (H, “FH£SD) 47.2+32.9 34.0+47.3 0.52
30 HAEL ¥, %(n) 20.0 (2) 50.0 (4) 0.18
LI, %(n) 40.0 (4) 62.5(5) 0.34

Support Level, - +SD 75 *1.8 6.4 1.6 0.18

Flow (L/min, ¥ +SD) 3.7 +1.3 2.5 0.8 0.03

ERee Vv e v (mg/dL, F#9£SD) 12.3 £14.2 6.7 £3.4 0.26
Access trouble, %(n) 10.0 (1) 0.0 (0) 0.36

HM BN, % (n) 20.0 (2) 25.0 (2) 0.80

it % (n) 10.0(1) 12.5(1) 0.87

TN A A BIHIEYE, %(n) 10.0(1) 0(0) 0.36

ICU: Intensive Care Unit
®3 AR
|t | | AT | i g | S| T | B ICU

ol | @ Access Mo | POt (L/mi EritiE [SQED) H ¥
Level n) (H)

1 |% |52| AMI | 50 | RSCA | + 8 4.5 &L 19 22
2 | % | 58| AMI CP FA 5 2.5 peadiing 2 2
s |m |75 pcvp | 50 | Rsca + 8 2.5 H I A 2 9

i 410

4 | B |67 | AMI 5.0 | RSCA | + 6 3 W) i 5 13
5| % |49 AMI | 50 | RSCA | + 9 4.6 VF storm 17 22
6 | % |66 AMI | 50 | RSCA 8 4.2 VF storm 19 26
7% [62| AMI | CP | RSCA 5 2 il 3 6
8 | % [79] AMI | 25 FA 8 2.1 HH i B 4 20

AMI: Acute myocardial infarction, PCVD: postcardiotomy ventricular dysfunc-

tion, RSCA: right subclavian artery, FA: femoral artery, VF: Ventricular fibrilla-

tion
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SRR A T 8 & H A91C Impella 7230 i (ECPELLA)
IN, BEIEOARRITHT IE% & U TRFRERZ 2
TIEBIRE D 2 TTHONTH D O, 5T H O FHIER]
1Z13HITH > 7z,

Impella D 5 )NA A2 BIT D E, REEK2ITE
EW %, Impella 5.0 DF]fE L TIE, 2.5, CP &g
L CEWIETHEOMBREZ R T 5 2 ENTE, B
FA - FLRICHED 72 WS IZIZECMO ff F il
BRICHES BB RETH 5. £z, AMEBIIRD S
DFNAAFAICKDUNEY 7= 3 > % B nlfE
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ST ENFETFoN5S, UL, AR ATIME D
BOMBETHZZE, 77R8A T TVl ED
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BEHTORENNLEEARD, ACTZEEICO Y hO—
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2021 4 {Z Tannaccone 5 8 IZ X > THAE I N/20 R
W aw 712xd % Impella il D X % f@ i T, &
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Impella CP/2.5
| Advantage |

* Simple procedure
Delivery from arterial sheath

Impella 5.0

* High outflow (4~5L/min)

* Smooth weaning from ECMO
* Suitable for rehabilitation

* Longer use period

* Low risk of complications

Disadvantages

* Complicated surgical procedure * Low outflow (<2.5L/min)

vascular anastomosis of vascular

prosthesis is needed * Limited use period

* High risk of complications

B2 ImpellaT /N1 A DR
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HHFICDOBIRS TH D E20% L FABORERE >
TWi, LA2L, #OHL TIHFAMIIZHT S
Impellab.0 ff FHAE BT 2K D 30~40% FEEICE EE 5
TWa, BHELUTIE, TATMmE®EZICRERZET
2 &ol, TAMIEE O I 23 G B 25 N FHE Al I
£B5HDT, Impella 5.0 #HT 2/N\—RIBENT
LI ENEZOND, FEYRETH AMIBFHOFT L
A EDERBARINS DI T N TRATHAT S
BICTH D, Impella 5.0 DFEMLAYE ATIBEN T D.LESE
B EIBBRERNAHE OBRIEDNELS b > T 26D
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Summary

Short-term results of the Impella 5.0 in Asahikawa
Medical University

Ryohei Ushioda, Masahiko Narita, Kouhei Ishidou,
Yuta Kikuchi, Masatoshi Tutui, Tomonori Shirasaka,

Natuya Ishikawa, Hiroyuki Kamiya

Department of Cardiac Surgery, Asahikawa Medical Uni-

versity

Background: Mechanical circulatory support (MCS, i.e.,
use of an intraaortic balloon pump (IABP), extracorporeal
membrane oxygenation (ECMO), or the Impella heart
pump) has been used for patients with acute cardiogenic
shock. In our hospital, the Impella 5.0 was introduced in
2019. We have been actively using it for those patients
undergoing cardiac surgery and herein report our short-term
results.

Methods: Eighteen patients (5.0: 10 patients, Impella CP:
5 patients, Impella 2.5: 3 patients) for whom the Impella
was introduced at our hospital from August 2019 to April
2021 were retrospectively analyzed.

Results: The support duration of the Impella 5.0 was
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longer than those of the CP and 2.5 (5.0: 11.1 £ 6.8 days,
CP/2.5: 5.0 &£ 5.7 days, p=0.06). There were many severe
cases using the Impella 5.0 (cardiac arrest: n=4). The 30-
day and total mortality rates, and the rates of complications
such as bleeding, infection, and malposition did not differ
significantly among the devices.

Conclusion: The short-term outcomes in our hospital
were acceptable. It is suggested that using the Impella 5.0
as a bridge to recovery for patients with acute coronary

syndrome is useful.
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JREE EX HEM MR hEICRES AlEkER R w2
E:3 g

I U IT] % B¢ TR I 96 BR 20 ifi 8% 42 7% (Extracorporeal cardiopulmonary resuscitation ;
ECPR) % JiifT U /=9EBI 2 & U7z, [HE] 20144 A7 5 20194F 12 A £ TITH
TECPR % JififT L 7= 42 &2 1% A I E U 7. BENUME IE (in-hospital cardiac arrest ;
THCA) B & Bidh 02 1k (out-of hospital cardiac arrest ; OHCA) BEIZ/r5E L, FEMINIC
BOWTHAERHEECHEZRE L2, [#R] 28 H AN L ZR IS IHCAHE T 11 4 H 84
(72.7%), OHCAH#T31{HIH 2841 (90.3%) TH VD, OHCAB TORLHIIEA > it
Mat# EOBAEEICIES oo, IHCABIZH W TEGFR SECHMICIE, OFIk
DR, LEX EOYIEE g AR E, 2 TOHH THEREZROIRN >,
OHCABFIZHBWTIE, AGFHOEFI TN a v V7 EINKIETH D, TH L
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7zo THCABE CIIMAIEMA B AZGHE IR > 05, OHCAB TIRLEM LD
WHNEIE CTEREZSE SN, AWYE TIZECPR OREFIE N D 7s < HREHERIME T1 75355
WZ &, ECPREEMER DFEEITNA T ZAMEC TWD AR H D, 5H%bBI 5D

T DEM, RSB ELEZSND,

Key Words : (AFMiaBRZLOi#R2E7%, ECPR, THCA, OHCA
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£ 1 SAVE-J study (23813 % ECPR jE g HLHE

&2 JINERRFEE T OB IEE B ECPR E IEHE

S e S AL e
HIELLER A VE & 72 3SR VT HEE 75 meAR
IS RO 1k FAEH % B Y 2>> Bystander CPR & b

119 F@EH D O REEEIE £ T 45 /0B
RBERIE 2 15 2005 1k 3
& OHMIEE D
Bystander CPR O (X[l 7
PRAM L

WAL 2 VE/pulseless VT ¢ CPR ke

Z Oft, KRR, hag, BZERIEZR & (Y 208G % )
TECERAVE E

FEOEMED OF 1L CRHRBINRAFAE - MR 8 % 52 5 SEF))

DNAR 232 & 41 % JiE il

AES 20 R £ 72 13 75 WA b

FEAERT ADL 23R R

JRR B IR

R AR 30°C A

REEE D TR F LN
VF; Ventricular fibrillation, VT; Ventricular tachycardia, CPR;
Cardiopulmonary resuscitation, ADL; Activities of daily living.

M2, /R A BESIREICBE T2 T E T > X132
LW, BHiE) 5 RERICH D & ECPR D3 A KLU Z F
TWEONBURTH D, Kl S DRI S OERK
B K UE D RAE DB RS AR 7238 AT E D E 1213l
BEARRRTH 5,

A, At B)I - SFagHOsITAnEL, MRS EIEE
BO=RBEEZEM S KA ThDNERR RIS
1F% ECPR DIp AR DV Tl 975,
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B 2 ECPR j# i B #1358 A0 45 11 5E 1] (in-hospital
cardiac arrest; IHCA) IZB W TIEEBZER W LIEE
RIEDHIBIZER SN TWS, BisboE IEAERF] (out-of
hospital cardiac arrest; OHCA) IZHBWNWTIE, B9 5 H
AIZBVT D 2k L FAFFE (SAVE-] Study) TD# 1
127~ U 7z ECPRIEHE HHED 2R L L7202 T
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DEBREZESHITLTND,

ARFFTIE, FITHCARE & OHCARE & D T28
HECHZLEL k. & 512, THCARE & OHCA B
Fe<EBoLEHFTECPRAEITEN TS 2
W, &x QEMOHTEERE 28 HIL U % Hhikin
U7z, BATTEEE, IHCARE TR, HH, HE,
Body Mass Index (BMIL, kg/m2), MEIEDOEK, OFE

ECPR; Extracorporeal cardiopulmonary resuscitation,
CPR; Cardiopulmonary resuscitation, VF; Ventricular fibrillation,
VT; Ventricular tachycardia, DNAR; Do not attempt resuscitation.
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J%, ECPRATD CPREFRIC DOV THRA 217272725, W
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£3  BENLME ILIE B
2K (n=11) ATERE (n=3) FELHE (n=8) p i
Rl sk, HOME (Ml — K AH)) 66 (48-85) 49.0 (48-77) 70.0 (63-85) 0.152
PER (B, n(%)) 6 (54.5%) 3 (100%) 3(37.5%) 0.182
B (m, HORE /Mt — Bk i) ) 1.51(1.32-1.73) 1.66 (1.51-1.73) 1.44 (1.32-1.68) 0.102
BMI (kg/m2, HRAE (Fe/IMili — 5 K AH)) 20.5(16.8-38.2) 20.4(19.7-38.2) 21.8(16.8-28.6) 0.153
MR D JFK
B2 RZE (n (%)) 7 (63.6%) 1(33.3%) 6 (87.5%) 0.491
il ZEHE (n (%)) 1(9.0%) 0 (0%) 1(12.5%) 1.000
PCIH OEBINRIES (n (%)) 1(9.0%) 1 (33.3%) 0 (0%) 0.273
TFEI1IF = avs (%) 1(9.0%) 1(33.3%) 0 (0%) 0.273
AMI (n (%)) 1(9.0%) 0 (0%) 1(12.5%) 1.000
Y
VE/VT (n (%)) 3(27.3%) 0 (0%) 3(37.5%) 0.491
Asystole (n (%)) 2 (18.2%) 0 (0%) 2(25.0%) 1.000
PEA (n (%)) 6 (54.5%) 3 (100%) 3(37.5%) 0.182
ECPR i © CPR 5] 31.0 (2.0-68.0) 15.0 (10.0-16.0) 39.0 (2.0-68.0) 0.066

G, Rl GaMiE — R iE))

BMI; Body mass index, PCI; Percutaneous coronary intervention, AMI; Acute myocardial infarction, VF; Ventricular fibrillation, VT;

Ventricular tachycardia, PEA; Pulseless electrical activity, ECPR; Extracorporeal cardiopulmonary resuscitation, CPR; Cardiopulmonary

resuscitation.

&4 BEshos bER

2K (h=31) £ (0=3) FELCHE (n=28) pf#
Rl Ok, ol (/M — R iE) ) 63 (36-80) 58.0 (55-69) 63.0 (36-80) 0.893
PER (B, n(%)) 20 (64.5%) 3 (100%) 17 (60.7%) 0.535
ME D JFK
B HEZE (n (%)) 9(29.0%) 2 (66.7%) 7 (25.0%) 0.195
SR BIIRAERE (n (%)) 7 (22.6%) 0 (0%) 7 (25.0%) 1.000
DEES 3 v 7 (n (%)) 4 (12.9%) 1(33.4%) 3(10.7%) 0.349
BIEPEARENR (n (%)) 2 (6.5%) 0 (0%) 2(7.1%) 1.000
MG (n (%)) 2 (6.5%) 0 (0%) 2(7.1%) 1.000
7 EBBETFHIML (n (%)) 2 (6.5%) 0 (0%) 2(7.1%) 1.000
il ZEHRIE (n (%)) 1(3.2%) 0 (0%) 1 (3.6%) 1.000
e i (n (%)) 1 (3.2%) 0 (0%) 1 (3.6%) 1.000
AU T I TLE (n (%)) 1(3.2%) 0 (0%) 1(3.6%) 1.000
SZUBEPAZE (n (%)) 1(3.2%) 0 (0%) 1 (3.6%) 1.000
A2 7IVIT IR (n (%)) 1(3.2%) 0 (0%) 1 (3.6%) 1.000
I B
VE/VT (n (%)) 10 (32.3%) 3 (100%) 7 (25.0%) 0.027
Asystole (n (%)) 9 (29.0%) 0 (0%) 9 (32.1%) 0.538
PEA (n (%)) 11 (35.5%) 0 (0%) 11 (39.3%) 0.535
fgiﬁﬁgcf%ﬁéf%ﬂ@) 39 (1.0-88.0) 41.0 (28.0-52.0) 37.0 (1.0-88.0) 0.947
ECPR [ELH{ D pH( H e (/M — FeRAi#) )| 7.01 (6.54-7.45) 7.10 (6.97-7.30) 7.00 (6.54-7.45) 0.385

VF; Ventricular fibrillation, VT; Ventricular tachycardia, PEA; Pulseless electrical activity, ECPR; Extracorporeal cardiopulmonary

resuscitation, CPR; Cardiopulmonary resuscitation, pH; Potential hydrogen
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LHES LTV,
OHCAJEfIZ ECPR Z fiifT U 72356 D EGFRIL, #
ESOHETIE34.8% THDHDITKL O, BEEToE
HFHRIZL0.7% EEMETH O, FEEHITBT2LEN
WX, 71.4% 03 3 v 7 EHEIRHEIE (Asystole/PEA)
T® > /=, SAVE-J Study ® ECPRj# #% JL 1 (£ 1) 12
X THIELO BRI VE £ 213 EARME VT EHFEINT
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Summary

Outcomes of extracorporeal cardiopulmonary
resuscitation at our hospital.

Hiroyuki Miyamoto, Satoshi Miyairi, Kouhei Isidou,
Masahiko Narita, Yuki Setogawa, Aina Hirofuji,
Naohiro Wakabayashi, Sentarou Nakanishi,
Natuya Ishikawa, Hiroyuki Kamiya

Department of Cardiac Surgery, Asahikawa Medical Uni-

versity

Objective: To review the outcomes of extracorporeal
cardiopulmonary resuscitation (ECPR) at our hospital.
Methods: We retrospectively reviewed 42 patients who
underwent ECPR at our hospital from April 2014 to
December 2019. They were classified into in-hospital
cardiac arrest (IHCA) and out-of-hospital cardiac arrest
(OHCA) groups, and survivors and deceased patients were
compared within each group.

Results: The 28-day mortality rates were 8 of 11 patients
(72.7%) in the IHCA group and 28 of 31 patients (90.3%)
in the OHCA group. The mortality for OHCA was higher,

SHI4FE6H

but did not reach statistical significance. For IHCA
there were no significant differences in any parameters
between the groups of survivors and deceased, including
the cause of cardiac arrest, initial waveform on ECG, and
chest compression time. For OHCA, the initial waveform
was all shock-adapted in the survival group, which was
significantly different from that in the death group (p<0.05).
Conclusion: When comparing those who survived and the
deceased in the IHCA group, no statistically significant
differences were found, but within the OHCA group, the
initial waveform on the ECG was significantly different.
However, the statistical power of this study was weak due
to the small number of ECPR cases and possible bias in
the selection of cases indicated for ECPR. Thus, further
accumulation and examination of data will be necessary in

the future.
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Summary

Synchronous double cancer with perihilar
cholangiocarcinoma and rectal cancer resected
by two-stage procedures. A case report

Ayumi Kanazawal) , Yasutoshi Kimura® ,
Masafumi Imamura® , Minoru Nagayama?® , Kenji Okita? ,

Shintaro Sugita?) , Tadashi Hasegawa? , Ichiro Takemasa®)

1) Department of Surgery, Surgical Oncology and Science
2) Surgical Pathology, Sapporo Medical University

We report a suggestive plan for consecutive radical
resections of synchronous double cancers requiring rectal
and liver surgical procedures. A 72-year-old man was
diagnosed preoperatively with rectal cancer (cT4aN1aMO,
cStage 11Ib) and perihilar cholangiocarcinoma (Bismuth
IMTa, cT2aN1MO, cStage IIIB). Portal vein embolization
(PVE) was conducted due to concern about insufficient
future remnant liver (FRL) volume. During the waiting
period after the PVE, we first performed laparoscopic
ultra-low anterior resection (D2LD0) and a covering
ileostomy was concomitantly sited at the left mid-abdomen
so as not to interfere with consequent surgery and to
avoid postoperative complications. When the planned
FRL volume was reached, extended right hepatectomy
coupled with regional lymphadenectomy was performed
77 days after rectal surgery. His postoperative course was
entirely uneventful and pathologic findings revealed that
intrahepatic cholangiocarcinoma involving the bile duct
(T2N1IMO, Stage IVA) and rectal cancer (pT3N1aMO,
pStage IIIb) both achieved pathological RO. Subsequently,
the patient completed 8 courses of XELOX as adjuvant
chemotherapy for rectal cancer. Closure of the ileostomy
was performed 13 months after the rectal cancer surgery.
The patient is alive without recurrence 54 months after the
first operation. In cases like this one, the sites of cancers,
planned surgical procedures and invasiveness, and reducing
complications after preceding surgery need to be carefully

considered.
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Summary

A case of lateral incisional abdominal wall hernia
treated by the laparoscopic IPOM-Plus method

Daisuke Sato!) , Hideki Okashiwal) ,

Yo Kawarada? , Satoshi Hirano®

1) Department of Surgery, Urakawa Red Cross Hospital

2) Department of Surgery, Tonan Hospital

3) Department of Gastroenterological Surgery 11, Hokkaido
University Faculty of Medicine

Incisional abdominal wall hernia is one of the common
postoperative complications after open abdominal surgery.
Lateral incisional hernias are rare and the surgical procedure
for them is not generally standardized. We experienced
a case of a flank scar hernia repaired by the laparoscopic
IPOM-Plus method that achieved a favorable outcome. A
woman in her 70s visited our department presenting an
incisional hernia on the right abdominal oblique incision
after surgery for right renal pelvis cancer. The laparoscopic
IPOM-Plus method was performed using a 30 cm-
sized anti-adhesion mesh placed from the midline of the
abdomen to the right side of right quadratus lumborum
muscle. There were no postoperative complications or
hernia recurrence. Although handling of the large mesh
was somewhat complicated, the laparoscopic [IPOM-Plus
method for the lateral incisional hernia was useful because
it could be safely performed and the risk of postoperative

complications could be reduced.

JestiEe7E15



AN LRG0T 5 KREIIRTF E AN 121
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fistula) DI TH D, TORRIZZLETH DN, £+ ¥ A BN, #E
DAEBIOARTH D, BIENLT D7 —ZATIIALR BRI @ 36 MR I M D N2 1T U KBRS

HEER RO ImIBIRE 2 2L, & S5ITIMERTE RO E AT (bR
LBk Z G S T 19,
DNOIUTERIELNEER (E) 125 UM IZ &

% AVR % Jitif7 U 72926 T, FIEINEE 15 4- HIZ N L5
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51 I KBRS 8 B 6 L R E)

Y (PVE) # 2 UH T2 17, I 5102 0%ER
< UTLV-RA fistulaZz E/2 Lz—fFl# & L /-D T,
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2 RENRIAL OIS 72 5 D PVL

3 BERKIPHITT A & 185 MEAETEIZEED % PVL

UZzo BOEBL > B 27 AT Cifll O fazk B & i Be O
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L8>z,

4 RAUIBHFRFIZERD 728 AL

ABLEFHE © B E 171.5cm, /K& 65.9kg, AE
36.6°C, Ifil/F 127/73mmHg, Hk#A 86/ % - ¥4,

MR A © WBC 6,060/ 11, Hb 13.4g/dl, PLT
25.6 X 10% 11, PT 25.6%, PT-INR 2.40, APTT
41.0%, FIB 224mg/dl, D.D 3.60 1t g/ml, FDP 10.2
« g/ml, AST 40 IU/L, ALT 47 IU/L, LDH 632 1U/
L, BUN 10.7mg/dl, Cre 0.97mg/dl, eGFR 64.9 ml/dl,
CRP 0.9mg/dl, NT-proBNP 1271pg/ml

127G BT L% 87 El/ 73 DA T,
STZLIZFROD RN Tz,

JH S X AR L« G I U K, Ae i
DRI RD 72,

M8 CT AT A« RBIRS E IR E A R(Ld O, T
M7k &K &R 7.

PR BE O 5 A T L - KEWIREER T D22 N
BN A, JEIEER I TE B 9mm FLE O %241, % 4L
KBRS 5 ABMAD S v > MK ERD 72
(K1), HEMFFREBICPVL 28D (K2, 3).

O 7 — T VR A AL - W BRI B a1
RO DTz REGEFICTHEICY ¥ > MLz
DTz,

BEEE Rt O AR E LT, BRL,BELEDS
A CRERFA BN SFEFALPABEN 2175, L IER
BRI E AR 21T D gt LA o e,

Fapr A -

FAvIRERE 7 RERE 46 53

N TLHHIRERE] 4 RE[# 34 55

KB ARBEWTIFIE] 3 IFH 457
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IR ® TNV E T D KD TR Ny 7
UKy F) ZHWT TS /2. 7ad, KIEFIINEN:H
BRI L TWiamn > 2D T, R OFEICS N
TIREBEEE ORI > 72,
FEHEBIRIEAR S > REEL, GaEBERkIE 8mm D AT
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145 THEE L 7=,
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BHEIRD BRI T, ERBEDLEL T izniligd
HEIZIZ— MR Uz, ii5g 7 H B OREHIEE L
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BHEFEOBERIL, JEROFBHNSHEEZWENICES £
TOMRMICE > THED S, Rl anicgia
12, WRHYHBEENRDTHZ2EHLIELIEH D, Hil
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THICL THHKGEOABRIEEOARETH D, LV-
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ThD, HMIEAHETRDS IR RN, &5
ATFMITHS I ETH S, R, BB S
T HGENE, B K nEth U E AL Mresect them
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T2 Ny FEAW-BECERERZETS) J&
NH%, EVODIFPVEREEMT DI ENEL, B
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K2R EEAIET 5,

AIEFNIPEDIEN S 154FE & 0S5 RO %I
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Summary

A case of left ventricle-right atrium fistula after
aortic valve replacement for prosthetic valve
endocarditis

Takuro Matsui, Tomonori Shirasaka, Kouhei Ishidou,
Masahiko Narita, Ryohei Ushioda, Yuta Kikuchi,

Masahiro Tsutsui, Natsuya Ishikawa, Hiroyuki Kamiya

Asahikawa Medical University, Department of Cardiac

Surgery

A 51-year-old male visited our hospital complaining
of chest discomfort and breathlessness one and a half
months after aortic valve replacement for prosthetic valve
endocarditis in the aortic valve position. Transthoracic
echocardiography showed a left ventricle-right atrium
fistula. Therefore, an operation for this etiology was
planned. Intraoperative findings were a fistula ( ¢ =10mm)
between the upper rim of the fossa ovalis and the tricuspid
valve that was connected into the left ventricular outflow
tract and aortic root. In addition, there was a defect in the
annulus on the non-coronary cusp. A pseudoaneurysm
existed and a fistula from the right atrium was connected
to this pseudoaneurysm. This patient underwent aortic root

replacement and the postoperative course was uneventful.
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Summary

Solid pseudopapillary neoplasm presenting with
polymyalgia rheumatica-like symptoms resolved
after resection: A case report

Ryo Miura, Yasutoshi Kimura, Masashi Imamura,
Minoru Nagayama, Kazuharu Kukita, Takeshi Murakami,

Toru Kato, Ichiro Takemasa

Department of Surgery, Surgical Oncology and Science,

Sapporo Medical University School of Medicine

A woman in her 80s presented to her former doctor
with right shoulder and right upper arm pain, and
was diagnosed with polymyalgia rheumatica (PMR).
Glucocorticoid treatment was started, but there was no
relief of the symptoms. She was referred to our hospital
after a 55mm tumor was found in the pancreatic body
on abdominal computed tomography. As a result of a
detailed examination, a diagnosis of solid pseudopapillary
neoplasm (SPN) was made and central pancreatic resection
was performed. The pain disappeared soon after the
operation, and it was assumed she had had symptoms
of paraneoplastic syndrome of SPN. Thereafter, the
glucocorticoid was discontinued, and she has remained
in remission. PMR-like symptoms have been reported
in some cases of malignant tumors, but they are rare for
benign tumors. This is the first report of a case that had
PMR-like symptoms as paraneoplastic syndrome in a

patient with SPN.
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Summary

A case of bile duct resection and
cholangiojejunostomy for non-dilated
pancreaticobiliary maljunction without improvement
of symptoms after cholecystectomy

Takumi Hamada, Shohei Honda, Momoko Ara,
Takahumi Kondo, Kazutaka Okumura, Issei Kawakita,

Akinobu Taketomi

Department of Gastroenterological Surgery I , Hokkaido

University Graduate School of Medicine

Pancreaticobiliary maljunction (PBM) is classified into
the dilated type and non-dilated type according to the bile
duct diameter. The operative method for non-dilated PBM
often differs between children and adults. In pediatric
patients, bile duct resection and cholangiojejunostomy is
the first choice in over 90% of PBM, regardless of the size
of the duct, whereas cholecystectomy is often chosen for
adult patients with non-dilated bile ducts.

In the present case, a 14-year-old female patient,
abdominal pain did not improve after cholecystectomy.
Her symptom finally disappeared after bile duct resection
and cholangiojejunostomy. This suggests that the operative
method may be useful in improving the symptom. It is also
reported that patients who have this disease have a risk
of not only gallbladder cancer but cholangiocarcinoma.
Therefore, bile duct resection with cholangiojejunostomy
is thought to be the first choice for children, although it is

more invasive than cholesystectomy.
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Successful hepatic resection for recurrent hepatocellular carcinoma after
lenvatinib treatment: A case report.
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BER U 7= I T N BRI L T L O N TF = T 0%
HTPRAGE SN0, FNFEEEZI> bOo—)Ld
5 HNTIHYIRR 21T 720

fE 1

FEBINE 69F B, FFEIHHIIUEE D2 W T LRHT
I N7z 104 AR 2 & O S8 iz %t L T
e THATKIRYIBR 1T S 172, HIEIGIER Ok FEAH
R e e b, K58 THRE (R
72 L, TNM stage 3 UICC 8t edition C stage Il TdH > 7z,

WEZZK, STIZ10em KOFEFHEERD, 5 7HT
AIITEWARLTEREEZS Nz (K1 A, B). PETHR
HTIEMEICEBE S ETL 2. AFPIXIEH #PHN T
H o720, PIVKA-IIE 998mAU/ML & HfETH o /2o

BESSEL T, 2T AL TEENFNERR
BEYRL, MEEREITH U THEHRRE & ) T
HEEH AT 2RFMRREEITOI L E L. &5
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12, MFUIBRET D2 R 2 IHIT 2 HIWTL >NF
Z78mg DG EMB L. LIONFZTL r Atk
@ CTH 4 TlEE D 90 % THE R DOWENE SN,
mRECIST $J%& CTCRIZITWPR TH o7z (X 1C, D).

#3 B AT fif BE 13 Alb 3.5g/dl, T-Bil 0.9mg/dl, PT 93%,
ICGR15 5.2% 8 7K, W E 72 < Child-Pugh 7y A,
mALBI grade 2b TH 0 L > NFZTH 5.2 » AT
S7T D YIRRZE fafT Uiz, i 3913ml, FAfiRER
ORI 70 T - 7o (K2), I EALAR = 1T /A,
80% NMEFEICHE> Tz (K3), fiitéikiid Ber Tl
#UEMEOCT TR <, %10 HETEBEL 2.
fBEIC THlE ke E, MABRBHE L ONF TR 5%
Wi T HTETDH 5.

1 #ETCTAFA
A L 2NF = TG RE RAE
B: L > NF = T ¥ Rl PINRAH
C: L > NF = T G148 iR
D: L > NF = T 55 MR

2 iR R
A:fTFYIRRET  B:ATOIBREE
A B

B3 SR EERT A
A:UIBREEAR BRI 2Z0IFT A V: viable, N: necrosis

SHI4FE6H
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Z 2

Alal, BaZEEITER L 2 s I LT
LONFZT2#E5L, PROVGESNEZRITITUIERZ
MErT U7z 1Bl 2 iis U e 0 F AR 3EIR R R I T DIBR
EHfT UIERRESIXY 97 s JRE%R e L I
T ZIEEGIN B DD, AE BN F IR AR 2ok
LTLINT = T MR R IR YR TIEH 2D D
DOHUIRRZTT > TR DG TH 5,

KIGHE DI #1259 % conversion surgery (2 DWW T
138 < DLW BERINTWS D, ML T
9" % conversion surgery [N TRV, TNET
TIBRARE, & 2 WP FE M I 125 L T conversion
surgery C & LM & 13T & A EMNTACER HAICT: &
DJRFEEE, &2 WIEEROTIESIRER TH 5.
i Z1¥MD Anderson Cancer Center/ 5 @D #5 T
L EIED L 2 A > Dicisplatin,
doxorubicin, 5FUT®» %75, N5 DGR, #5X
rYa—)V%&2F# & U (conventional & modified) &
NS OMRERHR, YRE, EHERITDON TSR
AL TWS, #ERIX3FAFHE modified chemotherapy
+surgery (n=11) 70 % , modified chemotherapy

interferon « -2b,

B (n=22) $120%, conventional chemotherapy 1
surgery (n=28) #J60 %, conventional chemotherapy

Bl (n=176) $15% Td o /=, Conventional, modified
& B 1T conversion surgery 21T WA JZIEBIANL B NI B
IR RER LT,

BT T, FREIRRE Z S T e U C
55 AMY 97 22T %5 LM PD &ixo 72720,
2nd 74 > TCLdT77x227%10 » ARG L PR
155N 72D YIBRIE & N EFIHRE ST
%, FEiz, UBRARREFMAEI L TL ONFZ T2
BUORFINREICE > TR TEplbIEINT
W3,

Z DX DT FREEE DA K > T conversion JiE
BINEIML TS 2HDE-BONDN, KEFITHL >
INF ZTEE#BRITPRAVMG SN2, FURZETL
BEHBOMIY —F v NERDIRREMET S 28T
THROEENPFFTES EEZ BN S,

PR E LT, 7 TERNEOER GRS Uk &
AIDTRENRHTH V58, GEHZERM L
PBEEEDN D,
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HAEFMREICSE L TL ONFZ T 5%, PRA
55 NUIFYIBR 2 JEfT U R 7R 28 L7z, YIBRAAE
HETAFIIIE IS L TH L ONF o JIcfEI N5
THEIGEIE D5 &> THFYIBRATE, THOM
LICHFETESAREMENH D EEA N5,
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Publication Report

“preemptive retropancreatic approach” % F )7z
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Short-term outcomes of robotic distal gastrectomy with the “preemptive
retropancreatic approach”: a propensity score matching analysis

Yuma Ebihara, Yo Kurashima, Soichi Murakami, Toshiaki Shichinohe, Satoshi Hirano

Journal of Robotic Surgery

i L & [

T, NHEETFRREORBEEBREORT,
icoRy MEEEE T FINAILND DDH S,
O bR ESE T FON T, &R R 3 RoCH
G & 2 BT RE 2 7 DSlf T HRAEIC K D ek D INHEER
TR TOBERIESHEN SN, KERFHRNrTHE
Elao e, KT, RFTREEOM BT X 0 B EE
FAut USRI Y 2 ONHIEE, 75 CICilig et
iE 2 B T E D[RS SN T w5, — 4T,
filt 5 D RANC KB E&REG R EOMES H D, FF
12, BEITET R LR Y > ONHIEE OBRITIE, B
JEPEC X 2R EZADL) 21754, ORy
NFEMRTIE, MEORMICEZ2BEDEI ICES
RS i 2 O EBE & PHE BRI N D, 5,
FaMfToTWwa0ORy bDOZEEKAEZH W
“preemptive retropancreatic approach (PRA)” 12 X %
BEEHEEITD RN B > NEEEEOA A
DEWET B,

D) R R A GRS - R SR EED
2) JLRERFR  AKREA RGBT DT TR

SHI4FE6H

MR - Ak

PRA Z W7z TR b SCHRIEE8% T i P40 7 BB
fir (RDG) & 7€k o g e 8% P 1 YRR 4l (LDG)
OfERAICEL, ATy F Tk
W THEME U7z AMEHTIEE 126 5E# (RDG
HE:5501, LDGH#E: 7T141) W&k I Nz, Fim, TR,
NEGEE, SKERERRF AR L 2 Bk, V) >/ NHiER
EHiIPH, AT —2JIRDEMEMA T HEHZEZHNT
Ny F I (K286, TlipkAids K LRk
IO E ket 217 - 72,

£ S

FRE MR s iciih i ZIZFAETH >z P=
0.272, P=0.933), & AEPHE (Clavien-Dindo 5348 grade
LA E: =CDID) OFARIZBWTRDGED, LDGHEEK
DEBEIK NS P=0.020), HIZRDGEEIZHNT,
e PN BE & OFE (= CDID DFEAE 2 RO > Tz,
it ABEHIH BRI 22 2 8D e > 7z (P=0.391),

£ e

PRA & H W7 RDGIZ, R DLDG & g U Tl
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6 OFAE CRy 129 B2 IR BE el &5 DFE) D i D03 il 38
T&E . BWEHZTDIRWPRALE, JELEHEY >N
HEREMICHE MY 70 —F K TH B alGEMEH R
B X N7z, [ A K%513, Short-term outcomes of robotic
distal gastrectomy with the "preemptive retropancreatic
approach": a propensity score matching analysis. J Robot
Surg. 2021 Sep 12. doi: 10.1007/s11701-021-01306-
4. Epub ahead of print. PMID: 34510380. Z %K L 7= H
DTHBH CLAE  MEIFEHRE)

Figuwel “preemptive retropancreatic approach (PRA)” D = —<
a ERDNEIESE TITH T 2 M Lk > NHiZRiE R Ol
97 B IR 2 81 T — B U TSP R 2175 (I
IAINU). W OREESE, BEAEG (Bl 12 1B & DR E)
DIRE &7 %, b ' PRAZ W TGN & KK & DG %
fRERT % 2 LTk D, HEMBE (L&D > NEHE2E5D)
ERIAICRD LTS EMmREE /a0, EEHT S Z &
7o < BRUEFISAEF OB S AR Y 2 NEIZEN ATRE & 72 D,
CHA :#8FFBY IR, LN U > )N Hi, SA R EYIR, SV - 15 & I,
* R O KIBERE
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Publication Report
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The Impact of Chronic Limb-Threatening Ischemia on Cardiac Surgery

Naohiro Wakabayashi, Shinsuke Kikuchi, Naoya Kuriyama, Yuta Kikuchi, Masahiro Tsutsui, Hayato Ise,
Yuri Yoshida, Daiki Uchida, Atsuhiro Koya, Tomonori Shirasaka, Nobuyoshi Azuma, Hiroyuki Kamiya
The Impact of Chronic Limb-Threatening Ischemia on Cardiac Surgery Front. Surg., 28 April 2022

Introduction

e i Ak & AR VS B O B AR T P W F R B IR 2 AR
(PAD) DIFEIELATE S CTHIMERIZH %, EENE
M R RR I (CLTD 1, PADIZ L % RIS K T
THROZENE, HE5S U <3 2 @M LA - Rk
I RREMREE U TH/ZICIRES TN, PAD DIRMEAT —
CERFIND, CLTUIEMm T, KET#H LT
Quality of life 2L F X &2 FN & L THIKMICEET
Ho, CLTIZ G0 2 BEHOEMTRIIART, ¥
JRIF, BHEARITINA, FFCEETRETHERIC
BEET DR BIIRRELAE (CAD) IZ X ik oR4 D
B TH2, ZOXIBBHEERMNS, CLTUERF O
HC B D 2003 Bl 2 B9 S HOE 1] 0 FB A B DA %
AR TARRETH 2 ZENRHITHRI N HOD
D, FOMiRiEERLEZMERFIEAERZTS
N7y, BOIZHB W TIE, Japan A 27, Euro A O
7, Society of Thoracic Surgeons (STS) X A7 72 E D)
27 AAT LD GIHEREMFHOFEDNFETH
B, INBICKESFEE5ASPADOHEBIIEE

D JENERCRYE SERARIE A VREr B
2) JENNERRSE SRR DECK B SR 7

SHI4FE6H

N5HOD, FRMICEEHINTNS SIZEWVEN,
CLTUIBYE/N S EIEE T, PADDHRIKAT—IHNTH
TOEEEVEILSI N, MERACEEES5Z 50
HEMEA @Y, AR TTIE CLTT O EE FE A3 OMIIC 5 2
DEEENE L.

Patients and methods

20144E4 A 5 20204 8 A D M T EE ALK 7
JEBE CT323 412K L CCLTID g2 fT\, D55
334 (10.2%) MBLMiEEL, 5 OEET &
PR E LTz, CLTHREFICFEAE S Wound (IR,
Ischemia (HZIf1), foot Infection (FKHY) D 3T THERL S
N2 W 3 5% W T2 O R S EREE AR E S N,
WHIZHETIE, ZNSD3RFOEMEEEZESL T
#&IZ WIT Clinical stage (CS) AAREI 1, 141275
IND, AW TIT -2 AERE, 3-4IFFEREL,
WFoExt G2 Z O 2 BEICEI 0 2 CTHER st 2 bz U 72,

BES Y, CLTIR DVEEOEEE, BEOD
Frailty, #f7hE, 2HIREEZZEL THRE L7z, O
HENRFEINTWB AL, CLTIOREZELL 2.
DRBAVENE T & % 455 L M2 CAD A D3 HE il
INHAEW, CLTINEIC R TOEBICHT 5
IgREEe Uiz, UL, REBEEREAYE O 5513
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CLTI D N3 Z (KR EE THa T L BH.O I

BirL. Z

DERITIE, S B IREEZ B L T R R 7 0 27 Rl

RARMNA Ny, FZBMENEBRICE D PR
BEEZTY, RIS Z 20 A Rz Y)

FRLU T, PiEARGDD &N 5 2O -G

TR L7,

el K

AW OFEMIEE N, B0l O EMR e T & ABEH
ICAEUCEMBEHE S Uk, igaHHEICIE, major
adverse cardiac and cerebrovascular events (MACCEs),

B IIAE 2 EOE,  MERR 2675 & D Ty IR YLE,  FEPA%ENE

EReIfl (NOMI), CLTI® H#

EOTRENANART S

7 |k BHZE % & T Major adverse limb events (MALEs) %

T 7z,
R,

&

M EPHEITd 2 Y X7 3
Wl FEIC K 2 B ESEEN S “HO P X
T4 w7 BT IV E AW LA BRI CREE T S K+
U7z,

E i O L fE Li?Oﬁ (41 — 86),
61%) ThH-oiz. 8
1282% &m}ifzﬁaf_o CS EJE T 13 20 fl,
X 13FITH D, CRP!W)\EJ”E?'C%I?
LS 2D A
23y gclzéiﬁﬁfﬂﬁ?‘ﬁ% HETCRB X UBENELT R

ST

2
B 1 20 41
B BERIF AR L, BITEA
BRE T
B TH -
WCHEBER N>, URY

Tablel 2#ITHBI B HRKT, CHRERTF B I CEHEEE DL
Overall High WIfl group Low WIfl group
[ ¥
(N = 33) (N=20) (N=13) P value
AEER
R, i (PR ) 70 (41, 86) 69.5 (41, 83) 4 (51, 86) 0.36
B, n (%) 20 (60.6) 12 (60.0) 8 (61.5) 0.93
BEFR I, n (%) 29 (87.9) 18 (90.0) 11 (84.6) 1.00
BHE A LB, n (%) 27 (81.8) 17 (85.0) 10 (76.9) 0.66
M7 A7 2 v Afil, sl (# ), g/dl 3.2 (1.8, 4.0) 3.05 (1.8, 4.0) 3.2 (2.2, 4.0) 0.31
CRP fifi, H Ul (#iPH), mg/dl 0.9 (0, 7.91) 2.38 (0, 7.9) 0.31 (0, 1.9) < 0.01
DREBE R
JEE R, hfE (fiB), % 5 (16, 68) 53 (16, 66) 58 (25, 68) 0.49
et ) Bk AL AE, n (%) 26 (78.8) 16 (80.0) 10 (76.9) 1.00
KBYIR Fo B A HE, n (%) 15 (45.5) 8 (40.0) 7 (53.8) 0.44
Japan score
30 HAL U, huuf (HiPH), % 11.8 (0.9, 69.6) | 10.6 (0.9, 69.6)  13.2 (2.0, 37.0) 0.52
Euro SCORE 1I
FENFE T, hdefE (EFH), % 9 (2.06, 33.3) 4 (2.06, 33.3) 4.5 (2.2,15,2) 0.65
STS score
Be NE LR, hfE (FEH), % 6.8 (0.98, 44.5) | 7.3 (0.98, 44.5) 4.3 (1.0, 27.4) 0.41
B EE
WIfl o 3 BT
Wound 0/1/2/3, n (mean) 12/1/15/5 (1.39) | 0/1/14/5 (2.20)  12/0/1/0 (0.15) < 0.01
Ischemic 0/1/2/3, n (mean) 4/2/8/19 (2.27) 1/1/3/15 (2.60) 3/1/5/4 (1.77) < 0.01
foot Infection 0/1/2/3, n (mean) 13/4/14/2 (1.15) | 1/3/14/2 (1.85)  12/1/0/0 (0.08) 0.02
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%

IZDOWTH 2BICHBEZII )Mo 7z, OHEREIZDINT
X, TR E B ITLEGE AR A 1Z K B Ejection fraction
(EF) fEIZZE13 75/ > /=48, EF35% % Flal B (K. HE ke
FEFIAY 106 (30%) IZ® 5Nz, CADIZ79%, H
SEREIIRFF AT 46 % IC38DH 5N, TN HNERH
DO SIEERTH o 72, 3161 (94%) 13 EBDIEE
B LU <UTELHRENGEE, L <ITEEHWEMREL
B INEERED & 29EFITH 0, BRI EE I T
NT, WHIREHZ#BKRT 2T XTORFICBWTE
DOEIEENAZICEE TH > 7= (Tablel), Friz 2141
(64%) IZBWTIZETHENRIBTOIREICHEID
57, DMERENRZEDZOMOMEZELE, 25

pall

- Al 88

DREMMCSHEEMITZL L, BEHTIIENTH-
7= (100% vs. 7.7%, p<0.01),

T, EEIR N /A (CABG) & KBHIRF
B (AVR) MWETH o7z, 240D CABGDON, K
RIEFRARAME I ATHE & S NTIERNT 13 DA TH O,
RAGINA XM T S NGS5 EOFE R
RENA S ZAIC K D 2 O ANHIR S Nz, Fililkefi
DIAME MR B2 o 2. BT RIS &
JERE T TART, HEEBPENHERICE AL
7= (70% vs. 23%, p=0.01), BitNELTIZEZEEHEDS B
TANIZRRO SNz (21%). Hiitg 30 HEANIE 1 441
(12%) THOEF) A7 27 EHERNEDD, [

Table? 2 #EIZBUT 2 BLOMITEERE & Al ki

Overall High WIfl group Low WIfl group
& ¥ P value
(N = 33) (N=20) (N=13)
- i il 3
F A wel, b fE (W), o 299 (124, 678) 287 (124, 651) 345 (239, 678) 0.047
N BB, Ao (R, 5 152 (62, 425) 150 (62, 425) 166 (75, 239) 0.56
R B RS I B[], P e (REER), 4> 116 (46, 354) 118 (46, 354) 114 (49, 188) 0.89
F 2T, n (%) 8 (24.2) 6 (30.0) 2 (15.4) 0.43
BRSNS 4 252, n (%) 24 (72.7) 14 (70.0) 10 (76.9) 1
KB AR 5 & LT, n (%) 15 (45.5) 8 (40.0) 7 (53.8) 0.44
i # B Ak
30 HLAMFET, n (%) 4 (12.1) 4 (20.0) 0 (0) 0.14
FENAE T, n (%) 7 (21.2) 7 (25.0) 0 (0) 0.02
i #2 45 D i *
A PEHIE S AR n (%) 17 (51.5) 14 (70.0) 3 (23.1) 0.013
AR, n (%) 12 (36.4) 11 (55.0) 1(9.1) < 0.01
HEBE 25, n (%) 6 (18.2) 5 (25.0) 1(9.1) 0.36
MACCE, n (%) 9 (27.3) 8 (40.0) 1(9.1) 0.06
IE B 2 1 1 R AL, n (%) 2 (6.1) 2 (10.0) 0 (0) 0.51
MALE**, n (%) 5 (15.2) 3 (15.0) 2 (18.2) 1

MACCE, major adverse cardiac and cerebrovascular events; MALE, major adverse limb event

* Some complication occurred in the same patient.
** MALE indicated acute exacerbation of CLTI / occlusion of distal bypass.
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MNFETZY A7 227 THR I N ERZEIZ DN
EEo 7z, FRICEIHETREEHIZ52%ITHED, Japan
A7 BRUSTS A7 THHITNZ29% &2 KEL |
[0 5 7z, 3241 (97 %) 23 F B iff 7 F 24l 2 fiif T = 4,
27 BNEARRENA IS A, 5 FNTME NIGE D RIRE N
7zo BRDMITIZ S L TITb 2 R T g 15 41
(68%) T, FHmfrmgz ikl &tk e
FE A R L 7R RE TR ICER D 2 &k,
ML D RN HEIERGE (36%) T, EEAME
MROFEIETHD, 6HBIFS5HINCSEIERTIHAEL
72 DX ICEERYYEISEERICHL U BERTH
BT <HEEL TV (55%vs. 9.1%, P<0.01), H
JESRYWIE T i &, MACCEs (27%) & EREE/LIERTH >
Too ZABRMHTOREE, K7 IV T I 2l & WIS
D foot Infection D 2 K773, BH.OMHE S HHED R LI
FREICHEDSIRTEL TR ENZ, iR 1EBXT
QEEATRIIENTN, FEEMTA5%, 28%, IE
HET85%, 68% &, FREHE THLD TAREIBIAETH >
7z (p=0.01),

Z 7

CLTUE B 12 649 2 B0l D Bl R ARAR 1S, ek DY)
A X7 THRIS N DT RB LG HHEFE AR K
DH, WEINTARRTHDZENANETREN,
L3361 D 1 O 2EM B EGFHRIT61%, 44%Th
0, PAD Z & Hf U 72 E 6] O BEO AT Ak O 8 5855
FOBEIHIEMETH >z ZHUIPADDH TH i
FREAT—Y ESNBCLTIZR/RE LD THO,
ST OREALERR A DT & 4 B 1T M SEE B R
JEZZETHERL TELS HD TR,

RIFFRER D S b T NS 5L, FHLRDS A
22T TH D, WIEHOEGFR, AOHERERN S
BB &, By O B EERE L AYEE T & UL R/
FEREFENMER I N2 &M 5, AIHETh T LR
DG U7 IRET OB T2 E LW, L
MUY S, CLTIOWRRE b, 25064 OB [F K
R BRI ZS 2 I EE DI 972 2 & b A <
72<, TDXDIREGHHEENH T O YR B
M DO REA TR O PELE, U THMR S DO TIER W,
FoxlL, AR TRIEBEONROEIHERE A RIC
B (e &R BRI & WO 2RSSR T
ZENG, FERERTIRA Z B DIEGIRI T B B0
T, T Oy 7 RARRNA ISR ZATEIC & 5

M NIEE TR E DR T TOMITRRITINA, Tk
MR RSO T T — R 2 &2 (TD T E TR
HREEEEE T2 I ENEETHLEEATVWD,
NOITHRBIRESC R GVEIIE & BEIENH O, O
IZBNWTHIRT IV T 2 Al &R 9 HEBITE Tt R A
AETHDZEBWMEIN TS, CLTHEFNIZ D
JRAE b, RSB MR I E S o T D T fEE
M@, TOXKDIIT, WLIFICHBNWTPAD &E—fFS
NTWEREIZDWT, HREFEAT— I ThSCLTI
WWEHL, ISICWIASEIZXZEIEZITDNWTE
FHEEHLT B ZET, FOMRRENERSD %
R IEMTE,

SRR EE O R WIEF TR S e B R I5 5, e
BEPYRICEKS2Y JO0—F 3 EBTRETH O,
BEUERICH UTBRENICHW N ZREN D LN
B, LMo WIIRBELLOF TR
CABG ®#% 2 FE B IRTE Al & DNA 71y B IffT
HAEBINT 22 EICRD, MBI RSGIHESE A2
DB DN B E Lz, FEIZ, KBRS
ZEICR L TH, WS N AVRO®E T 7 — T IV KE)
R EEH DOMETT OB I ND M, WFFROKF:N
BHEETHDLZEMDE, N5 DEREHEICONT
T E TS SN TR,

& B

CLTIZ & 0F 9 2 #1092 .0, R HiE
SE FE DY D& DI LRI TRETH > 72,
INSOEERICBNTIE, FRIMTEELKTETT
T =Rk 2B EEEOREICHEDD I &
Y, AR OHRICEE TH D I LRI N,
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H B oA R W ORE W
(15 5t & HIY] B 2 s 72 3P4 A B 3R B 8 2 12
HETH DN, (ERD TS5 AF v 7 BIERIER TIMIED
BEBRBENERERE S BRI D-0RBBEICEAN S
%, AWFETIIERITERIL 72 gRE 2 25T 5/~
D, ALFIAR D AR MR AYE B ] RE7R TAE RN RLAR I AR )
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WO o®m o fE b %
(F5 5] 97280 01 00 5 L R GIE 0 5 A MEIT W M B 36 15
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MmZFEDA, O3> bo—F A LEAY KT T HBE O FlfE
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M,Wﬁﬁﬁwéﬁﬁmlm:/A~ LN 2 90 % LA
EANOYFITKRY, BIHHEZ R 2. SRR & Hi
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FHIO > hO—FiE, BN T EERECEFE I - 2R
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U 7= [m= Bkl 2 i T & 5, ERALVAD IZk 2 &
HIIIC BN T, KEIIRFAFIR (AR) DFEIE - HEARE &
725 T2, AR IZREARIDSPABIALICHEIE S N7z fEF] T
FIERD @, ERBARFP A THRESND &, N
IV BV NI NI i & i A3 AR Ui ko U X 7 pAE U
%, MEMEDEWPSM RTINS DMEZRETES
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ZOHB/N O O —F1F, BfEKETETHOD
EVAHEART/HeartMate 3 2 fiti 3% M F %y Lt ¥ B PR 16 B
COMPETENCE Trial 2 #% A L T W %, COMPETENCE
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TEZ\ZEIRE, 42399 EF DR EEET 2, 6 TH BTT
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failure free D AEFRZ NS S, oW T E L Tvon
Willebrand factor DREE L 2514l 5. HIEE TICEH14
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B2 F D722, iVAD BIEAIHES X2 A > LD
LR RRTH %,
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FABERE L, JEUE38%, RKIA T I UHiEH24%,
4 i 45 R 55 21 % DIET 3 > 72,

(#5781 iVAD BEEGOHE, FHICREYES %2 A > b O pkAk
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ZHAN bk
(HM] 2EERE DA EBEHE ORI T — T ) % iE
KA T OB E L 2 BRI, #r7z ZsbE /N iR
R TORFEEITH> THD, TOHEBIRNERET 2,
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EET50mm TH %A, ver.2 TldImpellab.0 [F] £k D 44 £
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12Fr 91 Z{LBAHETH 5.
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T2 THBY, Impellab.0 EREENZTNLLEDR > TPEfE
FHETE D X DM MG L T D,
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(BRI T —FT I AN TIEEEUIME N TERYT % TAVI
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[Rf£]12015 4E11 A5 2021 46 A BT 5 TAVI SEH]
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HHERIIMAFSE TH - /2. WfEE bFEBEEIL0 T
Dot MimaEE RO %E G0 LERELCICES
TIEBINH D, 30 HAE T RIFZNZHITA B 14% (2/12 f1)
vs.TF £ 1.2% (2/171 ) Tdh > 7= (p=0.03) . EHHERILTA
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DT FT MANGZDEBEFML .
UG R R BE - BELRTHE - FERIRIRERED v b 2R L,
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A B DA A ORI 2 1775 5 e
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TR ERIERIC 7 2 7 MCH S FE DR TR S N T,
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RetEAVR SNz,
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MSC-S) DR - BRI R 2 fiRhT L 72,
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Liz&Zn, FrEmIchE 2 O ERELD M S Nz,
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KT B 2 ft ke M [ B A R B 2 G L)1 R K 72 5 DI B
Mgk DfREE B2 TRBI N, ENE—FIIHILRET
2020 E8 Aifrbi, BIEETI0 BBV THRMRTFER
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FABE IR 7 BT 10 2070 5 15 BERET40 2 (D Eiﬁiﬁﬁérﬂff
M160 3705 240 43) THAE I Nz, BEREICEET 2/
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R SR EF R 7P D AST, LDH (ZHTK BECTHEMEZRL, B
HFIRREFREEE AN, £, FHREENE 1 FFHEO AST,
LDH <2 R OFLFE ® HTK B TIRMEZ/R U 7z, F#RE
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BMEERZEB Z785 T & T, IMaraEEMER L, BRI
iz liaoiz, MEREL THMMHAZ 4 REOREE T
B U7z R Dlisas % Mk 2 FH W 72 8 T ToRIc &
0 CRAFIRIL & S L 72,
(%58 ECMO D Iz & > ThgsbfendiE N, £ ®
TFHRICHEIR 21T D 2 & CIRAEEEZ RE TEBI1IEN D
Trz<, BT TRETH > o
(k&aE] DM IET2IC ECMO,  BEMOEETR & 35 278 5 Bifli O nl g
AR Nz,

24 WIEEDHEMREANDOMEICEZ 28 E
LR KBtk ER e kT AR Tor s

Vi3 I C i i

® W w8k
(H] & FEM 7R E QMBI O RETZIRAY, BE Mg~ D5y
LRI EE 525, LnLENS, BREBROLED
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%, RHIETIE, BRERKREZRODYI7O-F /X5 =2
ETHEMENOMEERFT 2 Z LIk D, FRWRE
wHFERETZEEZHNE Lz,
(HEIET—- K= TN —TOEM/NY—> LT
RAWZ264.7 ffifil & RANKL T/HMbaAEL, JEAkL 7=k fila
BT —U 27— B0T I F UME OBRET o7z,
(F5R] 23 d20E T — 210 Uk~ D s kA e
Lz Hrig, ERS500m: &SI 2 0mOET—TEL
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BRIh/z, ES—ITHL T, BIThLicEsmmizy 7
F USRI S Nz,
(k558] TR DR - 0 X72%, WEME~OMEPT 7 F

REEW DB R E <FEHT D ENInoT.

25 EREATFRENDFF U EHEICLDERRNEES
JUIE R RFGEHERER SRR AT R
oA % — bom ¥ A
NRAR 35 1
JbiEE RS KREER R E ISR

oK B OOt
(HM]RAEIZAR Y v~ — & F M > o HmyEs (hEca(ch 2
2H20/ A% 7 —)VER (AR CAS EIER) 2L Tha,
ZOHEffick DT icFEF ORI ML, BAEERIC
BT T 5,
(5G] FOCAS ITF M &66 T O ZEENLTHE
&, ZTZIT10,6 ;1 O iKEEEE AKEREEL-H
F Y >a—hk 102 (C-O-Nylon) ZFH, T, F
NG ETEFIMEL THFFO—F - Fr o> (C-1-
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o OfEEEWA L. —F, HilRF MY 2AE, K8 HIN
FrhU, H2ENFTFCORGM THD, €I T, HiW
a2 B OO F M E, TEFIMETFF O AD
B U 7=t 3R, S IRIES EDERN A EIE DR W4
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KNI BEEHEFH P TH S,
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ARA  FE T A WE —

i B ¥ A
(FREHM]FF o EF M 0EEF, KBRS T (FF
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Z 7 )V UMER (7 & F V) U CRE b L7z N T+
> THD, FIEAPERAICOHGFINTNYS, &2
A0, WRFF BT, K 2-3FDOFF UGS
TWa, FREREFT >0, EOXSITHlRF NI 20T
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LTEEWHLL, BEEINSF YO0 TESMNE,
Sephadex G50sf 1 7 AIZTHrHEI L 7z,
(#558] 70 F 8 3-7 kDa f3TIZ, THlH72F b2 E D RE,
3MOE—T P TER, ZORENS, YHESTEE
Bz ks F N0 T Oy ZEan, FF 2 Hr%E
HELTNA TV BEEZE RS 2 &AW TR N7z,
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