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o 3k BIMRSHEEZEZEMRIERA 38 B, B 28 6, & 10 ¥, 8 41~ 63 ¥, 4R E 47~ 75 kg, AL H R &
SR HE A A B, B 19 B, B2AEFAFHRENTF SwarGanz i2F F8, AR LHREE. KA E
B R & R i sh ) FAGAR, BT R b R AR AR F) Bk AR (8~ 12 mL/ kg) , B B vA48 B 3 £ 2 JL# Ak S A Bl &
o A i AR AT iR AR B 2] VARG 30 min A& 60 min A BUBE B Ak AT # K Ao B B AR fr & 3 mL A A e iR
AT AR, AT S A AT ATIB LN AL AT B B ] B e A f R AT A AR A M. R OLAHRERR
BABHEE LD RHBEECER FHHRE.TFHMHRE Lo THRE P OHRENLARTHR, SithE
A SRR A GBS AR, KRB RIS R AT BRI R EHBE T, amieER. 2ot . amibRE
WRHHEMRBER TR, Fip FECHEZLEHRBERANETPREERS R0 HBL AN ) FHR,
I e R R E, S RE YR, BT R P ik R K, RS B ey R, B R T A LA 3 e SR AR A
[HESES1 RS [ SCRAARIRAG] A

Effects of Acute Normovolemic Hemodilution on Hemodynamics, Hemorheology, Oxygen
Transport and Consumption During Ileat- Golon Bladder Replacement Operation on Coro-
nary Heart Disease Patients

WANG Yan!, ZENG Gao FENG?, and WANG DeMing'

(1. Department o Anethesia, 2. Department f Cardiology, the Second Affiliated Hospital  Nanhua University, Hengyang 421001, China)
[KEY WORDS]

Coronary Disease;

Acute Normovolemic Hemodilution;  Hemodynamics;  Hemorheology; ~ Oxygen Transport and Consumption
[lear- Golon Bladder Replacement Operation

[ ABSTRACT] Aim To study effects of acute normovolemic hemodilution (ANH) on hemodynamics, hemorheology, oxgen
Methods

Thirty eight coronary heart disease patients (28 males, 10 females) aged 41~ 63 years weighing 47~ 75 kg undergoing elective

transport and consumption during Ileat- Golon Bladder Replacement Operation on coronary heart disease patierts.

[leat- Golon Bladder Replacement Operations were randomly divided into 2 groups with 19 patients in each group: ANH group and
control group.  Right internal jugular vein was cannulated with 7F Swarr Ganz floating cannula for central venous pressure ( CVP)
monitoring and blood sampling radial artery was cannulated blood pressure monitoring and blood gas analysis, femoral vein was
Blood (8~ 12 ml/ kg) was removed from radial artery in ANH group and nor

Electrocardiogram ( ECG), blood pressure ( BP), central ve-

cannulatel for blood sampling and fluid infusion.
movolemic was maintained by simultaneous infusion of 6% HEAS.
nous pressure were continuously monitored throughout the operation.
blood gas analysis before and after ANH.
sure (MAP), mean pulmonary artery pressure (MPAP), pulmonary capillary wedge pressure (PCWP) and CVP after ANH.
Conclusion ANH can be safely

used for coronary heart disease during Ileat Golon Bladder Replacement Operations, and acute mormovolemic hemodilution may

Arterial and central venous blood samples were taken for

Results There were no significant changes in heart rate (HR) , mean arterial pres-

There were no significant difference in parameters of blood gas analysis between two groups.

have heart protection function.
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BF AL & 5t 0 B 38 A, LT 3~ 6
fﬁdm%@Mhmﬁm%@%*xWJdmﬁﬂ
frgE @tz 8 Fl. VIR ©@ @R, CALESE 6 A
AERAREB LR EH RS EEF ALK
B IE, B R GIE TR E MR B DL RCE R
BT E % H kAN 38 Bl KR H
FR M B AR A A RAE, KA KR 12 h, THREE
B 30 min ALVE % Z 0.2 mg/ kg [T4E & 0. 01 mg/ kg
1.2 A&

FTR BB RCEA I R Je 2~ 4 Vgl kg R &
7 0.2~ 0.25 mg/ kg, EAIF AR 1 mg/ kg HEF
FRENEE, BHER. ZHARKFTRENTF
Swarr Ganz JE % 5 & % # % 7 f¢ I M| DL ( Lifescopel2,
NiHon, KOHDEN, Japan) # £z M Ml 32 5. Z2 B8 5 fik
FRETNAME. RBRETEA, HHEER
GOk B LB M A& KR 8~ 10 mL/kg, 5
min 5, LXE DRI A FREFA B DT, R
MEEMBRFHBE AL MR R K L, SLBIF A
MEBRMRAROEDRA, XD EH 8~ 12
Iﬂ&g0~ﬁmm & K. I Fl BTG Rk # ik UAR R 3
ERMNE B 6% ELERNR(EY, EEERL
B E AR, #5 SKT7109) . W B EA T HEm A
FEWNRHFAATADE, R DT E R
( hemoglobin, Hb) > 70 g/ L.
1.3 $5HRA

RV S 2 o R R 2R - A A LR i R
BF 2|\ i 7% % B /& 30 min- 1 7 B & 60 min KA 5
it % o g 5 W DT R F 24 3 Bk £ (mean arterial
pressure, MAP) <F 3 fifi 7 ik JE ( mean pulmonary artery
pressure, MPAP) 9 /0 #% fii JE ( central venous pressure,
CVP) /2 Z ( heart rate, HR) + /3 i HH & ( cardiac output,
CO) /4 fIE 48 %% ( cardiac index, CI) « /0 45 %X ( stroke
volume index, SVI) « A 4& 2 f 77 48 41 ( systemic vascular
resistance index, SVRI) « fifi 7& #£ [ 77 & %1 ( pulmonary
vascular resistance index, PVRI) f2 & R o7 fk & £ &
( coronary perfusion pressure, CPP) % I 7 2] 77 % 48 #~
FF 4 7 A2 A8 RL B 18]t BOAR B0 Rk B # ik A A 30 Rk
A AR U R K AR AR R AT R oA, RIE AR
THEH S AN ) R B A BE(DOy) A1 R AE(VO,) -
X PR A1 o A R, AR AR AR B I ] PR R B
SR I B R B B A U o TR A S AR AR A SEAT R
KT

1.4 Geitoin

K SPSS 13.0 41t 8 #F, £ F 4 it 38 47
FEARBAFZF BB, KEU L £s £F.
SELIE] B B R 7 £ AT, B BT B AT BRI
SNK-q % . P< 0.05 A HE B EHER,

2 &R

2.1 —RIERER
PR L 52 AR L e ) A B TR I ) 45 7 T
i ZERTEEW, I 1.

=1 —RIBERBILLE (n= 19

& ANH 41 X R 20

k(%) 52.3216.21 53.23£7.34
B2 (f) 14/5 14/5

R (kg) 66.5%12.3 67.4%11.4
MLEH (g L) 135.3%12.4 132.3%8.6
2140 g R R 40.3% *4.4% 41.5% £3.4%
FAREE (h) 5.3%1.4 5.4%1.5

2.2 MRMHDFET
S S 2 I R M R 2L A I R R T S O 2R
MAP . MPAP. fiii & 4 Ifil & #2 J& ( pulmonary capillary
wedge pressure, PCWP) .CVP 370 548 1k, 5 %) &
HEB LW E %R, CO.CI fEIMEFHF G ETH(P
<0.05), HHH B & T X R4 (P< 0.05) . SVRI #
PVRI £/ FEJ5 RB&E(P< 0.05), tH B BAR T IR 41
(P< 0.05) . ¥ 2,
2.3 MiBREZFTHL
VPR SR VAR R 4 AR TE LR RR R S, A I
KGR A MG JE R EE XA BT TR (P< 0.05), tHEH &
KT XA (P< 0.05) . I 3K 20 20 i SR 4 45
HOM 2120 f A TV 4 200 B il 5 T0 B AR A, 50T R
ALt B 2 5 . M YTLE MR R J5 BE B 7 v
(P< 0.05 . W% 3.
2.4 MSRENEIERTL
SR S IR R A I VR R R S pHL {HL B ik
ﬁﬁﬁwwgﬁﬁ%m%@ﬁﬁﬂﬁgﬁﬁ%ﬁ
1k, S BERT S RE SO IR B B, 5 0) BE 2 h s G B
WS P L4 i B A ( haematocrit, HCT) 7E IfL %
PR 0 T BH S5 22 S, b 5 % O 90 R 2L IS s
ﬁF%E%ﬁw<0%%&%Eﬁ?ﬁ%£w<
0. 05) , {HARHE P S 2% iy Fs R 20 I 8 o 6t R4
(P< 0.05) . W% 4.
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%2 AMSIMARBNELRDNFHRE (« Ts)

8 b i B 1 TR Fi )5 30 min FiBeJ5 60 min AR
1> 2 ( beat/ min) ANH 4 86.7+12.5 85.3+14.2 84.3%13.3 83.8%12.5 85.5%15.8
hf fEZH 86.1%13.2 84.5%13.3 84.7%14.1 83.1%11.3 84.4+13.3
MAP (mmHg) ANH 4 117.0%19.9 123.0%25.5 121.4%23.8 118.4%19. 1 121.6 £17. 4
hf fEZH 118.1%18.2 124.1124.3 124.2%11.4 120.4%19. 1 122.3%18.3
MPAP ( mmHg) ANH 41 10.7%3.6 11.2%3.0 11.8%1.3 11.6 1.7 11.0£1.0
XfHE 2 10.5%3.2 11.3%3.2 10.5%1.5 11.5%1.5 11.0%£1.0
PCWP (mmHg) ANH 41 5.83%1. 14 5.20£2. 05 5.60 12 14 5.40%2.30 5.80%1.78
Xt R4 5.46 £1.36 5.3812.10 5.4512.25 5.3812.25 5.68t1.24
CVP (mmHg) ANH 41 2.77£0.98 3.60%1.34 3.40%1. 14 3.20%1.30 3.00 £0. 70
Xt HE 41 2. 87 £0. 85 3.88%1.54 3.60 1. 24 3.3511. 48 3.01%0. 82
CO (L/min) ANH 41 3.82%0. 64 5.40%0. 75" 5.37 0. 89* 5.28 £0. 67 5.08 £0. 74
f fEZH 3.49 0. 58 3.87%0.58 3.47 £0. 96 3.28 +0. 54 3.24 £0. 56
CI[L/(min*m?)] ANH £ 3.31%1.06 4.49 %1, 47 4.41 *1. 68" 4.25%1.29 3.75+1.27
f fEZH 3.48%1.21 3.45%1.28 3.64%1.53 3.58 4. 24 3.65+1.28
SVRI [ dyne*s/ (m**em®) |  ANH 41 2518 £392 2115 287" 2179 £535¢ 2326 £577 2545 £478
Xt HE 41 2528 1388 2496 302 2521 £325 2501 £427 2536 1426
PVRI [ dyne*s/ (m**am®)|  ANH 41 209.6%52.5 143. 00 £38. 5 166. 20 £56. 6* 159.4133.6 164.2127.1
Xt HE 41 208.7 1£53.2 201. 48 +45.2 204.25138.2 203.3 136.7 202.4%62. 1
CPP (mmHg) ANH 41 88.2+18.4 100. 8 £22. 4° 98. 6 £20. 8° 97.4%18.2 101. 8 £16. 7
X HR A 88.31+19.2 90.1%18.3 88.4 120. 4 88.01t19.4 89.2+18.2

a N P< 0.05 SFiRBTILEL.

#3 AMSINAHENELRRELHRE (« £
Fi HRERT T R 0 %) Fikt 5 30 min - Bkt S5 60 min ARk
VI MUK B (mpa*s) ANH 4 3.92+0.74 3. 1220, 44 3.03 0. 52 3.06 X0. 22 3.36+0.24
o E2H 3.92%0.71 3.91 0. 67 3.8410.42 3.83 0. 38 3.3340.35
FYI A A (mpass) ANH 4 4.31%0.72 3. 12 0. 47 3. 63 0. 60 4.04%0.34 4.01 £0.37
o RE2H 4.32%0.68 4.2410.56 4.28 £0. 46 4.21%0.58 4.01 £0. 58
VI & MRS B (mpass) ANH 4 7.31%1.86 4.66 £1.05% 5.76 £1.57 6.36%1.18 6.0611.28
puizEe| 7.32£1.46 7.30£1.28 7.28 £1.36 7.24%1.56 7.14£1.36
2K (mpa*s) ANH 41 1. 46 £0. 39 1.28 £0.29 1.29 %0.26 1.23%0.15 1.13%0.13
puizEe| 1.45 £0.28 1.45 $0. 21 1.44%1.96 1.23%0.25 1.1310.24
= P14 M8 JRRG B (mpass)  ANH 41 6. 66 10.75 5.71 10.91 5.5511.36 6.19t1.01 6.0911.06
puizEe| 6. 65 10. 68 6. 64 10.71 6. 64 10. 58 6.6410.24 6.5410.24
U A LR SRR B (mpass)  ANH 41 8.20%1.13 6.88 1. 07" 7.47%0.72 8.1210.76 8.4210.76
hf E2H 8.21%1.24 8.20+1.32 8.21%1.24 8.19%+1.32 8.39+1.42
R Y)&MIEJFE R (mpass)  ANH 41 16. 42 *4. 07 12. 42 1. 59 14.00 12. 61% 14.72 £1.54 14.32£1.52
hf E2H 16.4114. 32 16. 40 4. 38 16. 38 +4. 28 16. 13 £3.28 16. 33 £3. 21
ZL40 M T AR SR 2L ANH 4 1. 89 £0. 26 1.65%0. 13 1.79 £0. 25 1.75%0. 19 1.65X0. 11
hf E2H 1.88 £0.24 1.88 0. 25 1.87%0.24 1.87%0.35 1. 86 +0. 36
L1 40 M A FE 2 ANH 4 0.92%0. 16 1.04 £0. 28 1.00£0. 16 1.09%0. 18 1.07 0. 12
pugizEe| 0.92 *0. 15 0.98 £0. 35 0. 96 £0. 48 0.98 £0. 45 0. 95 £0. 43
ILPT (mm/h) ANH 41 18.2%12. 12 7.4 %5 4% 32.5111. 0 37.8 £10.7° 37.8 £10.6°
pogiE! 18.3£13.0 18.4%12.3 19.4*13.0 36.5£14. 0 36.4 £14. 3

ay P< 0.05, S5MBHETHE; b P<0.05, SH4IEE,

3 T8

AR, H i 51 & K I AORE 2 51 AT ¥ 38
SRV, AR A AR S vk 2 2R ot A B O O R T

AR (4 2 R v D T I R I K [ e SR A
B A0k SR AN R R Wi, A A A L VB R L N
AR EER MR RS2 ™. AR IR
g2 N NN TP A PS NiTEARE ¢ = 1R BIE iV T =)
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4. BMSEMARENG LSRR ERBHEREWL (v £5)

8 b sl HiRE G RIZ FiBEJ5 30 min Fi B JG 60 min AREE
pH 14 ANH 4 7.36%0.07 7.34 £0.07 7. 36 £0. 06 7.3520. 05 7.35£0. 03
Xt B2 7.35%0. 04 7.34£0. 06 7.35£0. 08 7.35%0. 06 7.34 £0. 06
Pa0,( mmHg) ANH 4 121.5%14. 1 129.7£20. 8 129.0£22.0 128.7%24.3 128.6%24. 4
xf REZH 121.6%13.3 128.8+21.3 128. 6 120. 4 125.7%14. 4 125.6X14.4
PvO,(mmHg) ANH 41 54.2%£13.5 52.7%14.65 5.2120.9 50.0%22. 4 50.2121.4
Xt HE 20 54.2%14.4 53.8%15.2 54.8%19.8 50.1%18. 45 0.2%16.4
Sa0, ANH 41 98.33% £0.51%  98.67% %0.52% 98. 67% 0. 52% 98. 50% 0. 84% 98. 54% 0. 54%
X HE AL 98.35% £0.64%  98.72% F0.45% 98. 67% 0. 36% 98. 45% 0. 24% 98. 43% 10.23%
Sv0, ANH 41 81.83% *4.62% 80. 17% £3.76% 77.50% £8.96%  74.16% *13.55%  74.36% £12.55%
X HE AL 81.46% £5.25% 81.36% T4.36% 80.65% 3.78%  78.74% *4.72% 78.76% *4.77%
Do,( ml/ min*m?) ANH 4 554 £23. 25 75.17 £23.25 44.1120.25 44,1124, 35 44.1%19.3
xf REZH 554.7121.25 76.2%30.25 43.3120.35 42.7130. 45 42.7%20.4
VO,(mL/ min®m?) ANH 41 98.0%£19.2 115.8%+19.5 122.3£20. 3 113. 6 £20.9 113.6£21.3
xf REZH 97.7%18.3 114.4£17.3 121.3%19.8 115.8%+18. 4 115.8£22.3
HCT ANH 4 39.12% £6.24%  31.00% %5.61% % 31.33% *£4.96% % 31.00% *4.00% ™ 36.56% *5.12% ™
X HEAL 39.23% £5.28% 37.06% *4.78% 37.01% %5.25% 36.03% +4.26%  30.12% *4.23%"

ay P< 0.05, SRS by P< 0.05 541 HE.

BE71 R B&, LA RE W RA LB B . TR,
TEML M I 25 & 2 8 0 BT 38 T, ¥ HCT AT
20% , B o] [a) 2 23 5 gt 2 8 () 8Lt A ROE A 2R
SR HCT 24 0. 30 T ASA20. 45050, A A58 B ) i i
s B R T8 0k, o503 3 B U 2% 1) E A R A
IR AR 0 45 SR R B 2 1k 5 2 L YA R AL E
BAEUESNBARBRMLSYILHEES (P>
0.05), &5 R 5wIE 3.

BRITAE o E 2Pk 5 2% MR BE IS B 120 min Y
AR Y, RIEFEBRMIMLE R, 45 RF MAP A1 CVP
7 I B B 0 /5 Jc B 2 A8 4k, PVRI A1 SVRI 7E Ifil K
TR J5 TR B A T RE 2 IR A IR % g 2H 4R it 3t v
B, A0 R AE PR ML YTk, CPP [ F & AT $ R
YU VR 38 0, 48 7 HR B ok 55 28 I Y A R T
JE 0o B AT RR A ORI E R . fE S I
MR T )G, HEVA BEA S FE IR FFEE R BRI KR, 1B
Xof 5k 0o BB HEAT TP B PR SR A I VM R N, ML
A B AR = T 1, B 2 AR B,

2 L E AR I 4H A TS I 233
YRR IEH THREI 0 B4, MR A S M S 5T E
NI ARG IR T RE I AR AR . ML 2218 A A 2
3 R TR R P 32 B DR, 5@ 24 PRI L K P e AR
I A, A ML VRO A R A IR K ) T e B
TR R, D A4 S & AR . ARt gh
HORBL, o RS SR IR R IS, I 40 i R AR &2
RS FBE 4 LA JFURG B2 RIS, 20 20 M SR SR 48 250 T B,
AT e i B 2 1 e AR B ik, B R OGE UE
IRBEAS, CRAEZH X T, 7 16 40 23 A sk 1 s

EHFED T, Wt i o B B R R

g5 B PTIR, 009 KB 4 i AUBS IR i AT o
FE R 2RSS RF R, MRBh )% A, rIHg g
UM HE I, TRIEF B, 52w AL T 5k L i 52 72
JEE, Y/ S A i I, R — 2 A AT AU ORI
it RE PP S L Y P A T oo B ) R AR A
i A O HE DR 1E
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