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HARE MM GRS 638 H£5%5 675
£ 1 T A0 B T i 5 R
} [ L T it [ A I it &t
FAlr 53 - - -
% HE (%) % #E (%) % #E (%)

Pk 639 76.9 190 229 829 77.1

®a 192 780 54 220 246 229

it 831 773 244 227 1.075 100.0

22 a0 NG B O i g i 5 TR
) . e
No. X %4 % HE (%) —
BlE | EiiEE (%)

©) | KBRS 207 126 206 995
® ;!% R AR 63 59 63 100.0
® IR 58 5.4 58 100.0
@ KEIIR A (1AT) 63 59 63 100.0
® KEIRE AT (1AT53) 71 6.6 71 100.0
® ﬁ KBRS (FAT) 26 24 26 1000
@ s KB AR (L ER) 26 24 25 96.2
® KENIRE AT (2 o) 25 2.3 25 100.0
©) YU T Al 69 64 62 89.9
S N TEENIRAKBINR N A 73 2 B Ailifl -
® /4‘ T 9% 838 9% 100.0
a2 | EEIRAEIR S A 28 2R A -
@ 2| T 64 6.0 64 100.0
@ | Zoft 308 287 73 237
2 (D~®@) 1,075 100.0 831 773

O~®, @ : ATCMAE
(ORI WIN Bl 2
@ NTCMAEAR - FEREMh

HEFIRE, 2oV TiTo7z. &l BIEICK - T
Bl X L7z MR 2 R & L, 140ml % 1 H47 (U)
IR L Z-. IR, B Cm N E o LR,
gla, F—XIZEEFNmEE, 2z CEHB L.
AHBIBIARISAHBIREL (r) ZRDFHM L7z, Featafidar
13 Mann-Whitney ® U MEZ 1T\, p<001 2F & L
7z.

AL T2 HCIMFINEEIE, XTRA (SORIN
1), electa(SORIN #L), Cell Caver Elite(HAEMONET-
ICS#h) D 3HETH 2 A%, % 8% D JEH I XTRA
W7z SN EEE ORI D W T ORENZATD
Lrolz.

AL, URFOMEHEERZERD O OKEE G
7= (%5 B A16-083 7).
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1. ABEF#s

SR & T o T RISV 1,075 Bl A &
ARl CEME + B 2) &, B 7234 (67.3%),
689 (+11.6) me, M 3524 (327%), 721 (£112)
i, BF 10754 700 (+116) HTHh- 7=

2. EYRXERIRT

Mg A VR4 1,075 1R 831 51 (77.3%) AAIY
KNEFEM LTz (1), PMX5 B0 BIGECE RG]
Bk, HE FT 639 61 (76.9%) , BT 192 1(78.0%)
Tholz.
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DO, ZFOMTIT% LIRfEER L7z (£3).
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I EEAEE 72 0, BiIiiE 4,000mI PLE T 1000% & 7o
7o (3R4).
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A0 F g ) U AR AR L KR, SR B
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73V 5% (ALB) @ 4 #HAITH 5.

SR v i LS U TS % 2%, D IR AE
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F 3 AL B K A O g i 52 i K
) EYEWSi]
NTO Bk | #E (%) - -
Bl | FEHEE (%)
NI K O iy 683 63.5 680 99.6
N IERE A 392 36.5 151 385
(ONEYNIN IIK=giox] -] 69 6.4 62 89.9
SEBIRK B AR S A 7S A REHiAT -
SCE L I 64 60 64 100.0
Z DAl 259 24.1 25 9.7
Y] 1,075 100.0 982 91.3
ANTCHERR - A O~®, @o—f
AL OHFEAERA - A©, @, @o—& (Zofl)
F4 iR DK B O i g R
= 0~ 1,000 1,000 ~ 2,000 2,000 ~ 3,000 3,000 ~ 4,000 4,000 ~ 5,000 5,000
LA (m) el il il il Kl Bk | W
4ol B 279 250 274 113 77 82 1,075
- #E (%) 26.0 23.3 255 105 72 7.6 100.0
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7z.

NGt A B0 oo X SE it 1 35 0 A IR I,
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N S i > 4 o RBC )R ifiL A P 50 40, AT Ol
AT 552 B (81.2%) T&H B A%, AT LlidEAE k2
OMT 14 B (56.0%) LAXMEERL, FEMFM AT
W& 111 B1(735%) & 7% - 72, GRS RO fir RBC
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HARE MM GRS 638 H£5%5 677
F 5 M, R, AiyHp AL
- 0~ 1,000 | 1,000~ 2000 | 2,000 ~ 3,000 | 3,000 ~ 4,000 | 4,000 ~ 5,000 . N
FRER (%) 67.3 59.7 536 535 532 446 52.1
MBI 07 03 03 02 0.2 08 09
B 18 196 241 9% 66 64 680
His: (mil) | 3 + B 688+250 | 1594+271 2436282 | 3482+279 | 4503+277 |8260+4812 | 3042+2429
it (mi) | P = e (g 471+235 942 +272 1.258+374 | 1850511 | 2361+716 |3493+1759 | 1555+ 1,020
[ (%) 68.4 59.1 51.7 53.1 524 423 51.1
HAR B 05 03 0.3 0.1 0.2 08 08
A 5 U5 11 137 189 89 66 60 552
T RBC TR (%) 61.1 69.9 784 937 100.0 938 812
H[Fh S fE A AL (U) 6.4 86 107 14.0 159 239 127
}% 5 5 54 7 79 145 82 65 61 439
ps FFP I (%) 389 403 60.2 86.3 985 95.3 64.6
SEE AL (U) 49 *1.2 6.1 *45 6.9 *7.8 85 *10 99 *11 176 *12 89
5 080 2 46 108 63 57 57 338
PC fEEE (%) 111 235 448 716 86.4 89.1 497
AL (U) 150 132 138 16.3 188 242 168
Exl 5T U8 16 128 158 74 51 56 483
= ALB T (%) 839 65.3 65.6 779 773 875 71.0
% AR (ml) | 1,044 #12 845 #4.5 922 #7.8 1,050 #10 1,250 #1L 1,756 #12 1,057
i\
B 28 48 29 17 11 18 151
Hi: (ml) | S + B2 662+245 | 1476+270 | 2481+294 | 3353269 | 4412+291 |9,042=7480 | 2845+ 3568
Wil (mi) | P = e (% 440+ 232 919+ 328 1508+503 | 1870424 | 2545+935 | 47044563 | 1,620 %2039
IR (%) 665 62.3 60.8 55.8 577 52.0 56.9
MBI E 08 05 04 05 0.0 1.0 1.0
A T U5 18 31 21 16 8 17 111
T RBC TR (%) 64.3 64.6 724 94.1 72.7 944 735
‘H';ﬁ‘ SE A AL (U) 79 9.1 9.0 108 98 149 101
?g A FH 08 5 17 21 15 7 16 81
il FFP R (%) 17.9 354 724 882 636 889 536
fir AR (U) | 80 13 59 *4.6 58 *1.9 79 %10 66 *11 151 *12 81
5 B8 3 6 9 10 4 13 45
PC (%) 10.7 125 31.0 588 364 722 29.8
S fE A AL (U) 16.7 100 111 11.0 100 169 129
5 0 5 19 40 27 17 10 17 130
ALB T (%) 679 833 931 100.0 909 944 86.1
S (mi) 708 #1.3 1,183 #4.6 1,620 #7.9 1,596 #10 1,600 #1L 2575 #12 1472
B 233 6 4 1 0 0 244
i FH 51 54 30 6 3 1 — — 40
RBC = (%) 129 100.0 75.0 100.0 — — 164
B AL (U) 55 6.7 133 22.0 — — 6.7
il 5 U5 11 4 3 1 — — 19
I FFP T (%) 47 66.7 75.0 100.0 — — 78
2 MM (U) | 69 *23 90 *5.6 87 %89 | 140 — — 75
s i 6 3 2 1 — — 12
PC TR (%) 26 50.0 50.0 100.0 — — 49
SEH R AL (U) 130 133 20.0 20.0 — — 148
5 050 33 5 3 1 — — 42
ALB fEHE (%) 14.2 83.3 75.0 100.0 — — 172
SR (mi) 759 #2.3 044 #5.6 1,000 #8.9 1.750 — — 822

*1, p=007: %2, p=040: %3, p=035: %4, p=053: *5 p=059: %6, p=053: *7, p=003: *8 p=094: *9, p=055: *10,
p=015: *11, p=002: *12, p=0.30
#1, p=016: #2 p=021:#3 p=068: #4, p=000; #5 p=095: #6, p=028: #7, p=000: #8 p=077:#9, p=020:
#10, p=000: # 11, p=035: # 12, p=0.02
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F 6 A o I RERN

WL
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BIR | EREE (%) | BRITEEL (U)

H Lo & 169 15.7 77
Pk 157 929 75

L + AL 1 06 :
i X 1 0.6 20
[ + i = 10 59 11.3
A 1 0.6 —
RBC I CL L + [ 1 663 61.7 24.3
[ 661 99.7 244
(B 0 00 —
[P + M il 2 0.3 20.0
[ + AR 1 0.2 19.3
[F) 4 1L D A 40 3.7 6.7
iz L 203 189 —
H el o & 11 10 29
ALB fli 1 9.1 4.0
ALB #Affi 10 90.9 2.8
I UL + [ A 2 0.2 12.0
ALB i 1 50.0 120
FFP ALB #ffi 1 50.0 12.0
[l i il D A 537 50.0 88
ALB i 408 76.0 88
ALB #fiH 129 24.0 8.6
I 7 L 525 488 —
ALB i 280 53.3 —
ALB #fiH 245 46.7 —
H Lo & 3 0.3 10.0
PC F LI+ [ A 1 0.1 30.0
[ 1M > A 394 36.7 16.3
i 7e L 677 63.0 —
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HARE MM GRS 638 H£5%5 679
27 B0 - W) oo L & Ak RBC [l A i il i =

ik - 0~ 1,000 | 1,000 ~ 2,000 | 2,000 ~ 3,000 | 3,000 ~ 4,000 | 4,000 ~ 5,000 | 5,000 N
No, | L (m]) Kl Kk K K i WL el
[ (%) 938 60.4 50.1 489 455 304 50.1
o RBC/4:f1%% 2/2 57/76 69/91 19/21 9/9 7/7 163/206
B (%) 100.0 75.0 758 905 100.0 100.0 787
SEIYET AL (U) 80 86 99 123 187 151 104

[ (%) — 60.1 50.6 615 515 425 51.9

® RBC/ 4= 0/0 14/17 23/28 8/8 5/5 5/5 55/63
O (%) — 824 82.1 100.0 100.0 100.0 87.3
SEIMET HAL (U) — 86 86 138 196 188 11.3

[ (%) 69.6 636 57.0 64.8 62.0 736 614

® RBC/ 4% 0/2 11/22 13/26 2/4 2/2 2/2 30/58
I (%) 0.0 50.0 50.0 50.0 100.0 100.0 51.7
SEEfERTEAL (U) 0 104 115 70 100 20.0 113

[ (%) — 52.0 51.2 487 49.0 441 485

® RBC/4=f1%% 0/0 10/12 20/20 12/12 12/12 7/7 61/63

C R (%) — 83.3 100.0 100.0 100.0 100.0 9.8
SEIH AL (U) — 98 122 163 132 269 145

[ (%) — 61.2 538 51.2 51.2 479 51.9

5 | RBC/ %M 0/0 9/10 21/22 16/16 16/16 77 69/71

2 (%) — 90.0 955 100.0 100.0 100.0 972
AL (U) — 80 113 121 148 189 126

IR (%) 68.0 773 529 59.3 539 478 526

® RBC/Z: 1% 1/1 0/1 4/4 4/4 9/9 3/6 19/26

o flHE (%) 100.0 0.0 100.0 100.0 100.0 50.0 731
”Jé P AL (U) 40 0.0 11.0 75 158 26.0 157
3 L (%) — 584 545 582 636 456 554
i @ RBC/4:1%% 0/0 4/5 5/8 6/6 3/3 3/3 21/25
7 (%) — 80.0 625 100.0 100.0 100.0 84.0
SR EAL (U) — 75 104 137 160 120 118

[ (%) 482 66.7 489 54.7 52.3 399 434

® RBC/ 4515 0/1 1/2 4/5 5/5 3/3 8/9 21/25

¥ (%) 0.0 50.0 80.0 100.0 100.0 889 84.0
S AL (U) — 8.0 90 164 153 286 19.1

R (%) 784 63.7 713 520 576 519 56.1

® RBC/Z: 1% 3/8 5/12 5/10 8/9 5/8 14/15 40/62
i (%) 375 41.7 50.0 889 625 93.3 645

T AL (U) 87 84 84 103 84 154 113

[ (%) 70.3 586 604 54.8 56.4 46.6 55.8

® RBC/4:BI% 5/8 26/37 24/27 10/10 4/4 9/9 78/95
= (%) 625 70.3 889 100.0 100.0 100.0 821
SEIMH AL (U) 76 83 116 138 190 241 124

I (%) 614 67.3 56.9 60.1 580 480 60.2

o | RBC/%=fi% 7/8 24/28 13/15 8/8 3/3 2/2 57/64
I (%) 875 85.7 86.7 100.0 100.0 100.0 89.1

SEE AL (U) 89 89 10.0 113 120 120 9.8

AR (%) 573 46.1 46.0 51.0 675 40.8 466

® RBC/Z:H1% 10/15 7/22 9/14 9/9 3/3 10/10 48/73
O (%) 66.7 318 64.3 100.0 100.0 100.0 65.8
I HAL (U) 6.6 80 11.3 184 193 328 162

RBC/ 4= 0/0 0/0 0/1 0/0 0/0 0/0 0/1

@ | MR (%) — — 0.0 — — — 0

SEIAEH HAL (U) — — — — — — —

RBC/ 4% 1/1 0/0 0/0 0/0 0/0 0/0 1/1

F‘x @ | A% (%) 100.0 — — — — — 1000
7 SEE AL (U) 10.0 — — — — — 100
§ RBC/Z4:H1% 3/5 0/0 1/1 1/1 0/0 0/0 5/7
Wil @ | B (%) 60.0 — 100.0 100.0 — — 714
SEIH AL (U) 107 — 6.0 220 — — 12.0
RBC/ 4= 26/227 6/6 2/2 0/0 0/0 0/0 34/235

@ | fHE (%) 115 100.0 100.0 — — — 145
AL (U) 48 6.7 14.0 — — — 58

1) M No. 1352 2 2]
¥ 2) RBC/AxBl% ki RBC [RIHE i 5 %0/ 4x i %
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\
28 ANTLDBHERR - s o B, i RBC WA A =6
. - 0~ 1,000 | 1,000 ~ 2,000 | 2,000 ~ 3,000 | 3,000 ~ 4,000 | 4000 ~ 5000 | 5000 | .
firt LR (mD) 7 il i il Kb | bk | FP
R (%) 684 591 527 533 525 124 | 501
} RBC/ 41 11/18 137/196 189/241 89/95 66/66 | 60/64 | 552/680
-
LB I (%) 611 69.9 784 937 100.0 938 | 812
PR AT (U) 64 86 106 140 217 239 | 127
R (%) 665 615 615 558 908 520 | 569
ol RBC/ 4% 18/28 32/49 20/28 16/17 8/11 17/18 | 111/151
W (%) 64.3 65.3 714 941 727 944 | 735
SEHEIHAL (U) 79 9.1 90 108 938 149 | 101
WL (%) 739 637 713 520 576 519 | 561
i RBC/ 4l 3/8 5/12 5/10 8/9 5/8 14/15 | 40/62
LA @y T i
= = QY MALMEBERA | e (90) 375 417 500 889 625 933 | 645
L T EAL (U) 87 84 84 103 84 154 | 113
%E L (%) 614 67.3 56.9 60.1 580 180 | 602
% OEBIRATIR A 282 | RBC/ 21 7/8 24/28 13/15 8/8 3/3 22 | 57/64
Fohtifly - NTOHEFHEN | s (%) 875 85.7 86.7 100.0 1000 1000 | 891
I AL (U) 89 89 100 113 120 120 98
L (%) 59.7 395 50.3 — — 624 | 503
2ol RBC/ 4% 8/12 2/8 3/4 0/0 0/0 11 | 14/25
T (%) 667 250 750 — — 1000 | 560
SEIENHAL (U) 68 130 53 — — 140 79
RBC/ 4% 1/1 1/1 0/1 0/0 0/0 00 | 23
T PR A R (%) 100.0 100.0 00 — — — 66.7
SR EAL (U) | 100 60 — — — — 80
RBC/4:f1% 20/232 5/5 3/3 /1 0/0 0/0 | 38/241
42f) I (%) 125 100.0 100.0 100.0 — — 158
% P (U) 54 68 133 220 — — 66
EHEA RBC/4:f1%4 3/5 0/0 /1 1/1 0/0 00 | 57
£l0| OV mATHERRE | f0E %) 600 — 1000 1000 — — | 74
b | B SEHMEER (U) | 107 — 60 220 — — 120
8| CommIRABIIR S 4 /S 2
2y A5
%} i Tt iR | RBC/ & 0/0 0/0 0/0 0/0 0/0 00 | 00
RBC/4:1%4 26/227 5/5 2/2 0/0 0/0 0/0 | 33/234
TOM HHE (%) 115 100.0 100.0 — — — 14.1
SR AL (U) 48 6.8 17.0 — — — 5.8

Bl (5.7%), 4xBIT 168 ] (202%) T o7z, R
DEFHZ, WEFM 959,973m1(6,357U), B Filt 342,162
ml (2444U), 41 1302135m! (9,301U) THH, Z
DEDOHIKAETH - 72.

z =
HOMRIIZIZ W 2D FERH ), AFTRD
Tl LT 2 0 Hei - kA<, BUF ARG
AP AR & OGS D . ORISR Tl 2
NS 3HHEO H MMM Th T 72285, EhtifE
FEmE 136 (1.2%), HHE 360 (03%) I -
72, gAY T o 4R iR I REE 413 B,
AR 3 pC, I o LI VRO #A1E 3.1%
LA TH - 72 WO EREEIMENER & LT,
ERCHE B LMD B 2 &, MR AT
ZERERBITFons. Fio, HIGUEHBWICHF

DERLTBLY, TOERNE LT, FMi=ETORME
FHE DK & 2 BRI AR, PRILE OB 2 &%
FHREEZSNTWDYY, & 5ICOIRIAE SR Tl
TIE, F7 R % E0C b FRL S ASE ) & e
WE W HIGAEE L, R T RvE nw) 2 s
H5. —J7, G 831 Bl (77.3%) & H CliLf o
HTiROEH I N TV, BIGRZ % L TV WiE
Bl Ui, iral@s@% B < A TLOMiFEE < H
MEDE L v e AT L T, EEEREZ EA

otz MHEUERBEZEOFM T, BIEE FEEL
TWEG S & o> 7223, ZHUTT I KR k)

FTOHRBPEZHELTVWLHDOT, RIMLAZ &1
. L72dto T, GRS o A& i i [ R
Ehil &7,

Ll ORES T, BIESE R TFA o> RBC [ ifi o]
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F 72, Wi 1,000m! A1 B0 5 B RERE O
RBC [AIFE i 1% 63.0% Td 5 DI L, RINisE
AR129% LEMEZRLTWA. Zhid, BERER
HTwRLBIBOL Wili@ZoM (ZodhTh AT
Pl FEAE FIAR) (X — AL i s A e WAl A &
NThBY, HMMEND W7D OLEED Do 72
EEZzH6NS. SR @ZoM (N LTOMIEEH
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INTRAOPERATIVE AUTOLOGOUS BLOOD COLLECTION AND
AUTOTRANSFUSION FOR THE REDUCTION OF ALLOGENIC
BLOOD TRANSFUSION CARDIOVASCULAR SURGERY

Tomoko Akiyama", Koji Kishino", Ikuko Otsuki", Kinari Takei", Seiko Shindo", Saeko Ojima",
Mika Kobayashi", Takashi Obata", Naoko Sugano", Yoko Nakaki", Yoshio Misawa® and Kazuo Muroi"
"Division of Cell Transplantation and Transfusion, Jichi Medical University Hospital

*Division of Cardiovascular Surgery, Jichi Medical University Hospital

Abstract:

We examined the efficacy of intraoperative blood salvage-type autotransfusion using a blood salvage device dur-
ing cardiovascular surgery with respect to homologous blood reduction. The subjects were 1,075 patients who under-
went cardiovascular surgery between April 1, 2012 and March 31, 2015. Of these, blood salvage-type autotransfusion
was performed in 831 (77.3%) subjects. When the subjects were divided into 12 groups based on techniques used, the
mean blood-salvage-type autotransfusion rate was 98.8% in 11 primary technique groups. With respect to volume of
blood loss, the autotransfusion rate increased with increasing volume of blood loss. The autotransfusion rate was
100.0% at blood loss volume =4,000 mI/. The retransfusion volume increased in accordance with the volume of blood
loss, but the blood salvage rate was low. Overall, the blood salvage rate was 52.1%. There were no marked differences
in the blood salvage rate among techniques. The correlation coefficient between blood loss and retransfusion volume
(r) was 0.9.

In the blood salvage-type autotransfusion group, the red blood cell (RBC), fresh frozen plasma (FFP), and PC vol-
umes increased in proportion with the volume of blood loss. There were no significant differences in FFP or albumin
(ALB) volumes with respect to the presence or absence of blood salvage-type autotransfusion. The use of RBC homolo-
gous blood could be avoided in 15.6% of patients for whom blood salvage-type autotransfusion was performed. The
total retransfusion volume in the blood salvage-type autotransfusion group during the 3-year period was 1,302,135
ml. Since 140 m] is equivalent to 1 U, this indicates that approximately 9,301 U of RBC homologous blood was reduced
during the 3-year period.
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