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Problems of Hydration During and After Angiography
—Preliminary report--

Sojiro Morita, Toshinori Soejima, Yoshihiro Fujita
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Department of Radiology: Kochi Municipal Central Hospital
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We investigated to decide proper transfusion solution and its dose during and after angiogra-
phic and interventional procedure by administration of lactate Ringer’s solution, 5% glucose,
one-third hypotonic solution and plasma expander.

RBC, Hb, WBC, BUN, Creatinine, serum Na*, K*, CI-, osmolality and urinary Na*, K*, Cl-,
osmolality were measured at the beginning of angiographic procedure (pre), at the end (post) and
when transfusion finished following day (Next day).

The patients were divided into two groups, 32 cases undergoing diagnostic angiography as
group 1 and 13 cases undergoing interventional procedure (one-shot arterial infusion and/or
transcatheter arterial erbolization) as group 2.

Our conclusions are follows:

1) In this investigation, there was no statistical significance between group 1 and group 2.
And it was suggested that each transfusion solution had no effect to the body.

2) In both groups, WBC increased statistically next day comparing with pre and post
procedure (p<<0.01). The cause of it was thought to be “Marginal pool shift”.

3) In order to prevent acute renal failure following angiography, it is important to adminis-
ter enough dose of transfusion during and after (if possible before) the procedure, and to get
enough urine output.

4) But, plasma expander is unsuitable for transfusion solution during angiographic and
interventional procedure, and it has not to be used without consideration of the indication.
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Table 1 Primary diseases

group 1 32 cases undergoing diagnostic angiography

group 2 : 13 cases undergoing interventional procedure
(one-shot arterial infusion and/or transcatheter
arterial embolization)

group 1(n=32) group 2(n=13)

Primary dis. Ng.‘tIOf Frimary dis. Ng.t.of
Hepatic tumor 14 Hepatoma 8
GB or CBD tumor 5 Renal cell ca. 2
Pancreas tumor 5 Pancreas head ca, 1
Gastric subrnucosal Liver meta. 1

tumor 3 GB ca, 1
Renal tumor 2
ete. 3

Table 2 Secondary diseases (risk factors)

These risk factors were considered to be influenced
by any transfusion solutions more or less,

group 1 group 2
Secondary dis. Nl‘;'t_‘)f Secondary dis. N%tlof
Hypertension 7 Hypertension 4
DM 7 DM 3
Liver cirrhosis 6 Liver cirrhosis 6
Heart failure 2 Heart failure 2
None 8 None 3
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Table 3 Compornents of transfusion

Na* K* Cl- t
(mEq/l) (mEq/!) (mEq/l) €

Lactec 130 4 103 Tdctate 20mEq/!
5% Glucose 0 0 0

KN3B 50 20 50 lactate 20mEq/!
Hespander  105.6 4 92.3 Hydroxy-ethyl

starch 6g/d|
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Table 4 Administered dose of Water, Na*, K*, CI- and urine output during procedure

K+ cr- Urine output

s Transfusion Water Na* p
solution Time(min) (ml) (mEq) (mEq) (mEq) r:lurl.ng(il-‘lcj;ce(iuree
Lactec (n=11) 104 +41 340+140 66423 1.3£0.6 3715 380+210
';'. 5% Glucose (n=11) 104+35 390+110 23+8.2 0 0 5304340
2 KN3B (n=4) 84+32 360+96 45+8.6 7.2+2.0 18+4.8 540160
% Hespander (n=6) 131429 360+86 61+13 1.40.3 34+8.3 520+ 160
mean+SD 106+ 38 3601120 47+25 1.62.3 2019 480260
Lactec (n=3) 120+12 4004130 79+11 1.6:£0.5 42+13 35070
: 5% Glucose (n=5) 114+40 370+£130 26+4.7 0 0 530+ 110
2 KN3B (h=3) 123+21 430+94 49+12 8.7£1.8 22+4.7 720+ 350
& Hespander (n=2) 95+5 38025 58+6.6 1.5+0.1 35+2.5 390210
mean+SD 115+28 390+£110 48+22 2.6£3.5 20+19 510+250
(A) (B)
RBC WEC RBC WBC Hb
(3104 (X10%) (X109 (X107 (g/ce)
—&—i RBC
500F 15} 500 15} —8—iWBGC 120
—&—i Hb
4a0F 10} 4001 10f " 415
‘-n,_'[“-a..____‘_‘“ -'f‘E_E:r,. X -I'
% w7 1
wec
300 54 30 5 —| LI 410
1 1 *P<0.01 | £l *P<0.01 |
T ) ) . T T_T L ) )
Pre Post Next day Pre Post Mext day

Fig. 1 RBC, Hb, WBC levels in both groups

(A) group 1 (B) group 2

Pre: at the beginning of angiographic and interventional procedure

Post : at the end of angiographic and interventional procedure

Next day : following day when post-angiographic transfusion finished.

RBC and Hb moved in normal range at each time. But WBC increased next day
comparing with pre and post. There was statistical significance (p<0.01).

6% rZ757 4 v/icida— 27 viid
L T66%, Naif & L T10%7 7ci> H158mEq/!
O NatNEgFhTwhb b EHrfho Nat®
sk L TR L,

R (&S] 1061384, [EhE-TAE

] 115+29%, WK EIX L hE h360£120
ml+390+-115ml, Nat &% 5 &1347+25mEq 48+
22mEq, K*i131.6+2.3mEq+2.6+3.5mEq, CI
1321+ 19mEq+ 20+ 19mEq, flirdhREi1480+£260
ml+5104250ml T - fo, TFE CHERRE],
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BUN (A) Cr
(mg,/da) (mg/d2)
30 F 41.5
Cr
20 F 41.0
e
BUN
10 40.5
L 1 L
Pre Past. Next day
BUN (9] Cr
(mg,/de) (mg,/de)
0F 1.5
Cr
20 I 1.0
—
BUN
10 <0.5
L L
Pre Post Next day

BRI - 5% 7 F UBOIE TS b - 7,
2. RBC+ Hb -+ WBC
Fig. 112 RBC « Hb » WBC 0% &% 777,
RBC + Hb « WBC (35 ¥E 845wz k % W& Z 1
BERELLRE D, HHE H—IEL TRE

BUN (8) Cr
(mg/dg) (mg/dg)
ki) 3 41.5

10 10.5
1 L 1
Pre Post Next day
BUN D) Cr
(mg/dg) (mgi/de)
0k -11.5
20F Cr ,—-w[ -11.0
" -
‘E\____% ~BUN |
10F =0.5
1 L L
Pre Post Next day

Fig. 2 Serum BUN and Creatinine levels in group 1
Administered transfusion solution was (A) Lactec as lactate Ringer’s solution,
(B) 5% glucose, (C) KN3B as one-third hypotonic solution and (D) Hespander
as plasma expander. With any transfusion solutions, BUN and creatinine

moved in normal range.
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RBC-Hb i34t -8 H & b EHBEANTS »
Fohs, WBC IR & BRIl Tk b, Mral
wuThofics LT HiEneE gz (p<
0.01) MR@EDdDHhk., LHrL, BHEETOEILA

bhich i,
BUN Cr
(mg/d2) (A) (mg/d2)
0} J1.5

|

— %{

10F <0.5
Ji L L
Pre Post Next day
BUN Cr
(mg/de) (C) (mg/d2)
30 -11.5
Cr
A
20 L4 I 1.0
Al
T
1
wr 0.5
L il L
Pre Post MNext day

3. BUN+Cr

[ 8E] © BUNCr oF8h% Fig. 2 1z, [8)
E-TAE B ® BUN-Cr o&&h% Fig. 3 IZiR7.

8 & LI RANC BRI S MR - R ED
IEE# PP (BUN §~20mg/dl, Cr0.6~1.2mg/
d) tHh-1,

BUN Cr
(ng/a2) 8  (mg/de)

30p 1.5
_ I cr |-»
=

. ,///
P
20} a2 1.0
W 'al
_—

10 —0.5
1 L 1
Pre Paost Next day
BUN Cr
(mg./d2) ()} (mg/de)
0 11.5
. o ¥ 41.0
20 ~—-___,‘}___Er_
— 3
BUN
10 0.5
1 1 1
Pre Post MNext day

Fig. 3 Serum BUN and Creatinine levels in group 2
(A) Lactate, (B) 5% glucose, (C) KN3B, (D) Hespander
With any transfusion solutions, BUN and creatinine moved in normal range,

too.
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Na*, CI- K+ Na*, CI- K+
(mEq/2) (A) (mEq/g) (mEq/g) @) (mEq/2)
150 | 150
N E e Na* ile
140 | a* 4 140+
130 130
.
120 K- 44 120 K f{ -4
"‘-.__“ ‘_,-"
10 F i o nof
cr
100 \1/" ] 100 —
l L |,
w .J- :J'- -
T 1 1 = J. T L 1 1 1 ‘1
Pre FPost Next day Pre Post Next day
Na*, K=, CI- Na®, K, CI-
(mEq/2) (C) (mE¢/g) [(2)]
150 | '\ 150
x\\
\\Qq //)w
:/\. Na* O-X_..___
100 F 100 |- \ \
\ml\_. o
} MNa+
Kr
50 - K ek 50 \ //
B
#3¥ P<(,05
L 1 1 L L L
Pre Post Next day Pre Post, Next day
Fig. 4 Serum and Urine Na*, K*, Cl- levels with Lactec
(A) Serum electrolytes in group 1 (B) Serum electrolytes in group 2 (C) Urine
electrolytes in group 1 (D) Urine electrolytes in group 2
In both groups serum electrolytes moved in normal range. But in group 1 urine
K* increased next day comparing with pre and post. There was statistical
significance (p<0.05).
4. M, e Na*+K*-Cl- MmEBEERHERCITH B, K82 L BTRBFICE

WEBA G oMmF, R Nat « K+« Cl-0 Z58)
#3. Fig. 4 XFBMY v ¥ L ¥, Fig. 5%

5% 7 1 v,
BAI624F11 325

Fig. 6 1% 3 5+, Fig. 712

thig it Na* « K* « CHi34ipi4% - BE LA TF
WHIFEN TS - & (E¥%fE Na* 136~145mEq//,
K* 3.7~4.7mEq/l, CI- 100~103mEq/0).
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Na-, Cl- K* Na-, CI- K-
Eq/2) (mEq/2) (mEq/2) (mEq/g)
(mEq/2) - ®
150 | 150
s 5
Na~
140 | E\\;/r{ 140
| MNa”
-..\_\““ rr.'"___,..--"
130 130 - - -
K- \
120 4 120~ — 44
10 no =

100 - Qh%fﬂ’“’{ 100 - }Hfl\\‘ T ,..J.-—--{

43 43
X 4 L >
i 1 1 T Tr 1 1 1 T
Pre Post MNext day Pre Post Next day
" Na-. K-, CIF Na, K-, CIF |
(mEq/1) (© (mEq/2) ()]
150 150 |-
l\
il \\ “l '&x
—9 Ma sk }\
/ K- ¥k \
*-cw
50 b 50 \ AKe
/ » Na*
‘\ ‘-“H"‘\ /
w/
*% P<0.05
F‘ll-e Plost Next day Pl*'e p:‘.}!'xt Nexlt day
Fig. 5 Serum and Urine Na*, K*, CI- levels with 5% glucose
(A) Serum electrolytes in group 1 (B) Serum electrolytes in group 2 (C) Urine
electrolytes in group 1 (D) Urine electrolytes in group 2
In both groups serum electrolytes moved in normal range. But in group 1 urine
Na* decreased and urine K* increased next day comparing with pre and post.
There were statistical significance (p<0.05).
R NaticowTahn &, AR Y v 7 Vi, W A (p<0.05) TOZRBDH BRI, FhicH

59%7 F v, MBEHEEFFEAFTEFC-TH L, 3E#EEEFERFATIIREEE b NarBhltE
LB A ICHIBICE L CUETT aEmA AR bR BHLETERDT, BV LIEZEML T,
P, WEtEREEE R DEREE] 05% 7 F U Rrh KA i oWT k5 &, WEEE bEBEEAIC
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Na*, CI- K
(mEq/g) (A} (mEq/2)

150
Is

140 | }*i’//‘}

120 i 44
B
1Mo

100 E cr- 'i
‘-_\__\““‘4'/,’4 43
T L L L T
Fre Post Next day
Na*, K-, CI”
(mEq/0) &l
150 Na*
'y ClI-
\\
100 -
| /k )
—
L L J
Pre Post Next day

Na*, CI- K+
(mEq/1) (ED (mEq/2)
150 F )
}_ MNa* ! 15
140 - i “““*% -———-—1'
1301 Pu
5 T
120 ¥ -4
noF L
L -.__E”' )
o T
43
T ' L L Tr
Pre Post Mext day
Na*, K=, CI-
(mEq/2) (©)
150
—
.'.i'_ '-—-‘_““"‘0 Na
or “H\‘
—
TT—aci

L 1
Pre Post

A
Next day

Fig. 6 Serum and Urine Na*, K*, Cl- levels with KN3B
(A) Serum electrolytes in group 1 (B) Serum electrolytes in group 2 (C) Urine
electrolytes in group 1 (D) Urine electrolytes in group 2
In both groups serum electrolytes moved in normal range. Urine Na* didn’t

decrease next day in both groups.

BIfR7z < £F1F B CoOBEM B2 BN 5 B A 2
bhieh, BAHERAEEE SRR ofEm
VY P ABRERBI (p<0.05), 5% K v
R#l (p<0.05) TORBED BRI,
R Cl iz Nat iz i3 m LB 25 Lie,
EMBETO Na*, K*, Cl-%Aal « #ig »
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Na*, CI- K*
(mEq/g) - (mEq/2)
150 |
Na* 415
140 b }\\%//"I
130
120 I\K {a
-\_i________i
nof
CI-
i-__,______i____,_._.{
100}
43
:r L L 1 T
Pre Post Next day
Na®, K*, CI-
(mEq/2) ©
150 |-
/. cr-
/ o
100 |
/ )
50

1 1
Pre Post Next day

Na*, CI K*
(mEq/g) ®) (mEq/1)
150 |-
<45
L §—_ Na*
140 -..___‘__‘__‘}‘_‘_ }
I I
120 | \ 44
e S {
—
10
i clI-
'___'"“‘---I--..__,
100 F T
43
I . .
Pre Post Ne:wt day
MNa*, K*, CI-
(mEg/8) @
150~
!\
o..___xy
100 |- Q\
\ ‘
X
A, ci-
50 |- \\ P s ® N
"
| L 1
Pre Post Next day

Fig. 7 Serum and Urine Na*, K*, Cl- levels with Hespander

(A) Serum electrolytes in group 1 (B) Serum electrolytes in group 2 (C) Urine
electrolytes in group 1 (D) Urine electrolytes in group 2

In both groups serum electrolytes moved in normal range.
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(A)
(mOsm,/#)

—&— Lactec
—&—— 5% glucose

2o —a—Kn3E
F—0— Hespander

T
30F
100

1441
(B)
(mOsm/g)
——8—— Lactec
F——a——5% glucose
320[ ——a——KN3B
—=—C0—— Hespander
o

Post

Pre Next day

Fig. 8 Serum Osmolality in both groups

Area of dots represent the normal range (275~290mOsm/J). In group 1 pre
serum osmolality. tended to be slightly high level, though group 2 was almost

T . .
Pre Post Next day
(A) group 1 (B) group 2
normal level.
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(mOsm/2) (A)

800 |-
m 5

Lactec
600} .\

KN3IB \

5% glucose

500 |
H:pank\\o
T . :

Pre Post Next day

M EE R 31 5Pl

(mOsm/2) (B)
I
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4
ll \\xf/
e '\/
7
v
f%%;::ﬁ// .

Fig. 9 Urine Osmolality in both groups

(A) group 1 (B) group 2

In both groups pre urine osmolality were mostly low level. But in group 1 all

cases returned to normal range next day.
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HEIRTWBHI 0D, HBEHVERETH- T
LERA&HEOWTOERRThE, Bihl
ELEENBET ATREMYH 50T, KE
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FHLEBETREL K,
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% [Marginal pool shift]?®ss & EEEICFE
L, &b boEMEREmsiEes - T 5 ek
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Dl 4t by B % A Ol U Fe T R R i BY
THRFRT>TERY, SEBLhER»D
REEOMEMAYBET A LRTEY, I
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shot BhiE ¥ 7ok TAE #1771 B « TAE %]
OBFEMCTW-ThOoBRELERLZLBELTLER
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BEL V2 EVBARKE > TEHFERAShS Z
EDME X D, FEATRERR R B 5 MERER &
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