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— Abstract —

Hemodynamic Effects of Induced QOvertransfusion
of Blood in Dogs

Nou Suck Kee, M.D.*, Byung Tack Moon, M.D.*, Byung Sun Park, M.D *,
In Tack Cho, M.D.*, Yong |l Min M.D.*, Sang Hyong Kim, M.D.*, Dong Joon Lee, M.D.*

Approciation of the large volume deficits which may occur in surgical or trauma patients due to blood
loss has led to vigorous transfusion techniues designed to overt hypovolemic shock and ischemic damage
to vital organs which may develop in minutes during the hypovolemic state. In a significant proportion
of patients treated with massive rapid blood or fluid transfusion, hypervolemia occurs and life threatening
pulmonary edema may develop.

Especially, hypervolemia may occur during transfusion for preventing development of the so-called
low output syndrome following cardiac surgery,

However, the most effective indicator which reveals the adequate level of transfusion is not settled
yet.

The present study was aimed to compare the effectiveness of the indicators suggested thus far and to
determine the most sensitive one.

Eight dogs were experimentally studied in terms of left atrial pressure, pulmonary arterial systolic
pressure, central venous pressure, mean systemic arterial pressure and heart rate before and after induced
hypervoiemia with infusion of 600m! heparinized homologous blood,

Immediately after induced overtransfusion of the blood, pulmonary arterial systolic pressure increased
75.0%, in comparison with the control before transfusion, left atrial pressure 58.8%, central venous
pressure 44.6%, and mean systemic arterial pressure 10,1%, one hour after transfusion, pulmonary arterial
systolic pressure 40.0%, left atrial pressure 21,2%, central venous pressure 14.5%, and mean systemic
arterial pressure 3.2%, central venous pressure 14.5%, and mean systemic arterial pressure 3.2%, respec-
tively. Heart rate showed no significant change throughout the experiment,

These result suggested that the changes of the pulmonary arterial systolic pressure is the most sensitive
indicator for detection of hypervolemia during blood transfusion.

* Ateld) 797

* Department of Thoracic & Cardiovascular Surgery, Chonnam University Hospital, College of Medicine,

— 418 —



% L

NEE FilE == AT Bl ste] £&o) mEE
%Kol oprlel A dolM= &£art fdd 4 YoE
ZwExs AAG &M E= KEHEE STES A
o) AbAlolet, 53] Hgst iRl A BALHR w1 3
Vet ROMHAES 2710 A A% gmey-e U4
sledok ghel zEv M e &ELW-2 AP o
Hao] Fo= g EBSAE hypervolemia) HolrbA
= WEE 5 A6S sk AHES A+ A
‘;}. L2 3%4) .

ol2igt BN T e FA2H S 4
AiHECl A3 FE 77 A HEEAC PLBFER
R, ALERE, TEIRKEE IR, TH2a8RE, O
® 5ol Fifd et e olE A EE FAlol A5 M
FEote] &Il T BRKES 245w ol &o) go
28 2% 53 H% BEE Ad¥std 34445 Al
gt Zlo) Foale} AbEg ot ¥ E sty FEiE
RIME-S HEN= BES AREE e 42 d2n
2% ol Aol HAo {Eets HHLE oY ¢RI

& AAsHE St

i

FHE ol FoUstel AAFUBS AYAE AEE
g2z Al 2ol Gl o MEBBHIES A
A7 g SRLIREE, WBIRACHE W, 720 R, T
BEABIRE % OIS BIEE vlm 7 R ohe) Msk
Ut MAE YRoT2 olo] Wishz otk

REME X Kk

KRB A G l2~1akgd] AEA 8rla)E 21§29
EAlglel Baty AF ¥ ked Ketamine Smgs -85
Abste vl festdeh oY 52 BIEM kB
BMLZ w3 5 KRENES 43tz Ambu-bag -&
ISt 100% 445 BAAZRS sl E 435 8
3le] Eo] =2} Nembutal (pentobarbital sodium)$ ]
9 30mg BEA H5EA

Byl AdE A 2g ANy BBRSY BEES ¥
g %ZAA, =25 BPEE Zaddares 9o
Ry EACE FASIYE o, REME = Medicut (18
G)& go] physiologic pressure transuderei] o2 X7
HEAAFAg @ A+ AE st ch(Datas cope 870
; Bentley TRANTEC ).

AR RftEst] KOE, WEHIER LCB 2
7 zeloldul B S Al st #HAag 308 Fo AAA
3 F O FIRE, WBRGRETE COBRE FHE
SPEE 2 CHES HE2AE fEst o

BERD - RES HIshy) Bt ohE A2y ¢
& M-S WA 150mA 205 HA o= 13]e] 384
43lo] AH & 600mlE &iMske] HAA P o] 60%
A% HAxE stded, $¥0) FEE I, 05F R
1REfE #oll PLBIRE WEMRMEIE, £ LERE,
FH2 S HRE 2 LHARE &4 AEstd

B A

1. FEARYCIRIARRC] W1k

o T 2792 R HRME 20.842.81mmHg R
ol Zlol #HF FEF o= 33.6:44.79mmHg® 15.6+
4.16mmHg 7} Z7bste] 8 o) 239} v]wdte] 75.0
+7.62%°] E7h&-¢ Bk A FTEE- 3050 =333
+3.55mmHg & A ) 2X]o v]dled 58,246.69%7} =
shsle] dden, 1A7F9 Feh2 29.443.51mmig
2 3053A el ws] <7k wrolAd glot F¥A A%
¥ wabe] 40.045.51%7F 2} o] 2l glch(Table 1,Fig.
1,2).

2. ZLEARY B

ELEAES &Rl 10.411.51mmHg 95 Aol &if
2 ulR A FoliE 16.3%1.54mmHgE 4 2] 2
o} 5.741.37mmHg 7} Svlste] 2 F7H8-2 54.816.07
%At AETEF 3050= 13.6+1,44mmHg® 3.3
+1.3mmHgz} F7bste] 31.746.54%9 Z718, 147}
Holl= 12,6+1.35mmHg & 2.2+1,26mmHg7} Z7}5
o 21.245.30%9] Z7+&-& el Ak (Table 1, Fig.
1,2).

3. PLESAREES) L

FLFPIRMR-S KAl MBE 8.341.07mmHHgyd o A
o] &S v}3 FFol= 12.2+1.54mmHg s 3.67+0.63
mmHgr} Foleted 44.647.40%9 F7HE-2 el =,
B#RE&MmE 305990+ 10.9+1.99mmHg® 2.5 +1.20
mmHg7} Z7}8he] 30.144.37 %, 147} Hol= 9.5
+2.12mmHg 2 1.241.69mmHg7} Z7}3kd 14.5+5.08
%9 =782 2 ch(Table 1, Fig. 1, 2).

— 419 —



Table 1. Hemodynamic effects immediately, 30min, and 1 hour after overtransfusion.

After transfusion

Control
Immediately 30 min 1 hour
PASP 20.8 2.81 36.7+ 4.79 33.3+ 3.55 294+ 3.51
(75.0¢ 7.62) (58.2+ 6.69) (40.@ 5.51)**
LAP 104 1.51 16.3+ 1.54 13.6+ 1.44 12,6+ 1.35
(54.8+ 6.07) (31.7¢ 6.54) (21.2+ 530)**
CVP 8.3 1.07 12.2+ 1.54) 109+ 1.92 9.6+ 2.12
(44.6x 7.40) (30.1+ 4.37) (14.5+ 5.08)*%*
MSAP 1146 9.23 124.6+ 9.02 1223+ 7.65 118.6+ 8.77
(10.1+ 4.52) (6.5 3.07) ( 3.3+ 3.58)*
HR ) 141.8 11.54 147.1218.36 145.9+14.74 144.6+27.09
(5.1x 997 ( 4.0+ 8.75) ( 3.2t 5.05)

PASP; pulmonary arterial systolic pressure (mmHg), LAP; left atial pressure (mmHg), CVP; central
venous pressure(mmHg), MSAP; mean systemic arterial pressure (mmHg), HR; heart rate (No/min).
Numerals in parentheses arr% increases in comparison with the controls before transfusion. Values are

means+S.D. from 7 experiments.
** P<0.01, * P<0.05,

Pressure, mmHg
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Fig. 1.

MSAP LAP

CvP

Absolute increases in pulmonary arterial systolic pressure, mean systemic arterial pressure,

left atrial pressure, central venous pressure and heart rate inmediately, 30min, and 1 hour after

overtransfusion.
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Fig. 2. Percent increases in pulmonary arterial systolic pressure, mean systemic arterial pressure, left
atrial pressure, central venous and heart rate immediately, 30min, and 1 hour after overtrans-
fusion.
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