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The Changes of Serum and Urine Potassium after
Extracorporeal Circulation in Open Heart Surgery

Hong Don Ju, M.D.", Seung Pyung Lim, M.D."

The level of serum potassium concentration is very important aspect in postoperative
cardiac patients. The postoperative cardiac arrhythmia and digitalis intoxication are known
to be closely related with hypokalemia and also to cause the irreversible cardiac dys-

function.

In this study, the changes of the level in serum and urine concentrations during, after
extracorporeal circulation(ECC), Prediet and Postdiet periods are analyzed and compared
statistically with postoperative cardiac patients 46 persons according to divided 8 groups.

1. There was no difference significantly in concentrations of serum and urine potassium
in each period according to age, sex and disease types,

2. There was no difference significantly in concentrations of serum and urine potassium
in each period according to the use of normothermia and hypothermia.

3. There was no difference significantly in concentrations of serum and urine potassium
in each period according to the length of extracorporeal circulation time and aortic cross

clamping time,

4. There was no difference significantly in concentrations of serum and urine potassium
in each period according to the amount of the infused cardioplegic solution and level of

Hct.
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Table 1. Age distribution

Age Patient number
0—- 9 7
10 ~ 19 6
20 — 29 7
30 - 39 9
40 — 49 12
50 — 55 5
Total 46

Table 2. Distribution of the type of heart disease
and operation name

Disease(patient number)  Operation name(patient number)

congenital
heart disease (21)

ASD* (100 Patch closure (9)
Simple closure (N
VSD* ( 7)  Patch closure (6)
Simple closure (0
TOF* (3)  Total correction (3)
VSD+ASD+PDA* ( 1) Patch closure and ligation (1)
acquired
heart disease (25)
Mitral VHD* (10)  MVR* (10)
Aortic VHD (4) AVR* (4)
Mirtal and '
Aortic VHD (8) DVR*(®
Mitral and MVR and
Tricuspid VHD (2)  De Vega procedure (1)
OMC* and
De Vega procedure (1D
LA Myxoma ( 1) Excision

*ASD:
*VSD :
*TOF :
*PDA :
*VHD :

Atrial septal defect
Ventricular septal defect
Tetralogy of Faliot

Patent ductus arteriosus
Valvular heart disease

*MVR : Mitral valve replacement
*AVR : Aortic valve replacement
*OMC : Open mitral commissurotomy.
*DVR : Double valve replacement

A gl dF 9 93 FEIARY A 8F
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Table 3. The summary of observation data

Observation data(unit) Mean(below /above)*®  Maximum  Minimum
BSA*! (M?) 1.43 (14/32) 1.85 0.45
ECC*? time (minute) 82 (24/22) 160 20
ACC™ time (minute) 64 (23/23) 137 14
Rewarming time (minute) 35 (20/18) 89 16
Hypothermia** (C) 27.7 33 21
Flow rate*s (liter /M? /min) 2.21 (28/18) 2.5 2.0
Hematocrit (%) 27.25 (23/23) 36 21
Cardioplegic (ml) 497 (26 /20) 822 242
Solution

*1 : Body surface area

*2 : Extracorporeal circulation
*3 : Aortic cross clamping

*4 : Normothermic case (8)

*5 : Flow rate during extracorporeal circulation by Sarns 5000 roler pump,
*6 : (Number of patients having below mean value /number of patients having above mean value)

%, 8% EelA& 3421719 gl g 7ES
o33 @k

A 945 A (Prepump) : ML &G 2412, 1417,
3084 ghel B

#9433 Z(During pump) : H & HAE o
1580t 244 ge] 4

Heed F(Postpump) : A TE8F FEA
A AFZEVIMNAIZA w150ttt 2 E ghe] W

2 A (Pre-diet) : 28244 03557 MAREH &
T2 AN A7) w) 3AIzkeie S E gk Ha

21 % (Post-diet) : %4 MAFE 24X 2744 of 3
Alztuteh A ko] Hi

T A gl A A Ao otE 2E
Agx e REFS HEIAYD ZA7IER AHE 8
A} g FA| FHHANE Ao zhzhe] 24
WMo 8% ¥EA L, SodiumZ 8% FEA S 2 Fla-
me photometry¥], 8% Z#-2 OCPCH, 12l &
FX]+= Coulter counter S STKR & A}-&3l%

m.z o

L o daoAe] Al7ld wg dF LeAIF 4
Wl Aeledhd 4.321.10mEq /L, A+ 8F 4.69
+1.04mEq /L, A&]&3F 4.38+0.98mEq /L, A
4.31+0.44mEq /L 12131 2 F o= 4.4310.41 mEqg-
/Lot AMelEgda) vmste] A7 AA] A

o] HolA FRou AFA = K5 FUIE B
A tH(p<0.05) (Table 4).

2. A A A7) @E wF FEehA£9
Wl A 41.38427.80mmol /L, A
23.05%+11.14mmol /L, A48 F 237412520
mmol /L, A 71.16+31.29mmol /L 18] 3 4 FA]
710l 48.22%23.56mEq /Lol it} A wdd 2 v
gta] AAAZI7HA] Fo Ba T i) HEE
BREG(p0.05) & FA7lde Wals Rojx %Y
T} Table 4).

i

1. Y

2E dE oA A7) W& dF FEMAEE AL
8F YA Wl A Folg zlolE Relx] sttt
(Table 5).

2.4y Hsl
W, oy g3 9 93 ¥ERA A Y 7 A7 R}

Table 4. The change of serum and urine potassium
concentration in all patients

potassium serum(mEq /L) urine(mmol /L)
prepump 4.31+1.10 41.38+27.80
during 4.69+1.04 23.05+11.14
postpump 4.38+0.98 23.74125.20
prediet 4.31+044 71.16£31.29
postdiet 4.43+0.41 48.22 +23.56

- 953 —



Table 5. The change of serum and urine potassium concentration according to age groups

(age) 1-19 20 — 39 40 — 55 p-value*
Serum prepump 4,55+1.54 4.08+0.90 4.36+0.63 NS
(mEq /L) during 4.34+0.58 4.73%+1.01 4.841+1.28 NS
postpump 4.69%1.44 4.39+0.70 4,13+0.83 NS
prediet 4.45+0.34 4.3910.36 4131+0.54 NS
postdiet 4.39%0.28 4.42+0.45 4.48£0.49 NS
Urine prepump 47.58+31.40 34.40%26.50 44.13%26.60 NS
(mmol /L) dyring 23.18+13.99 23.47+12.62 22,38+ 6.16 NS
postpump 24,00+ 28.60 15.75+ 6.47 32.07+32.94 NS
prediet 67.91+£35.75 58.17+31.30 84.86+23.07 NS
postdiet 37.40%20.30 52.60+25.14 52.20+23.30 NS
p-value(NS) : Not significant
Table 6. The change of serum and urine potassium concentration according to sex
Male Female p-value
Serum prepump 4.391+1.19 4.1710.68 NS
(mEq/L) during 4.82+1.11 4.47%0.92 NS
postpump 460+1.08 4.0410.70 NS
prediet 4.42+0.45 4.17+0.39 NS
postdiet 4.43%0.45 4.43%+0.39 NS
Urine prepump 42.96+28.74 39.00+27.09 NS
during 23.80+10.89 21.88+11.79 NS
postpump 22.20+22.54 26.00%29.27 NS
prediet 58.13+26.46 92.571+27.05 {0.05
postdiet 47.77124.74 48.93£22.49 NS

o7t fley el oz AAATIe 85 FEINE
e Al Wz} 53.13+26.46mmol /L, &=} 92,57 +27.
05mmol /L2 §2d xto]E& B Gt (p<0.05) (Table
6).

2 9% FAEEH
oA Z+ Al 7)ol W &2l 3t ol 7} QATH Table 7).

A e 2 AN e 5 4 2F T
Al 9] 2 A7 F-el & Aol 7t YT (Table 8).

5. M| 2= BAIZHY B3}

A )& BAIRE 828 mIRE 15 3 828 o4 1AM
7 2 8F FEPIAFT AFA7] 85 FEAZA
oA 82% gk ZFel 39.19+20.96mmol /L, 82%

o]4 1§©°] 60.87+21.6lmmol /LE #2188 z}o](p
0.05)8 Bgoit 19 ok Al7)eA ] ol gigl
t}(Table 9).

6. CHE WX EFA|ZHY 5]

o5 A EAI 2 642 Bl 9 1§ 3} 648 o] Tl
me 4 AZY 8% 2 8F ZEAlE $EF 44
ZF XEAZA 648 W9 1F 4.20+0.46mEq
/L, 64% ©]’¢ 1§ 4.54+0.26mEq /L2 §oi% =
ol% HEE B, Uulx A7INA Fel@ Folt AN
t}(Table 10).

7. AER|Y Foiary wst

AN Rojgo o} 5 % 8F FEMN LA F
2 8% TepALolA 497ml /hr /M2P] g 18 60.
10+28.73mmol /L, 497ml /hr /M? o]4 18 84.
17429.82mmol /L2 g F2ld o] 7} AR (p<0.
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Table 7. The change of serum and urine potassium concentration according to disease

Congenital Acquired p-value
Serum prepump 4.50+1.33 4.1610.66 NS
{mEq /L) during 4.77%1.05 4.6311.07 NS
postpump 456+1.15 4.231£0.81 NS
prediet 4.39+0.36 4.2610.48 NS
postdiet 4.5240.33 4.38+£0.46 NS
Urine prepump 42.40+31.83 40.56 £24.87 NS
(mmol /L) during 26.06+14.66 20.69+ 6.82 NS
postpump 21.26 £21.87 25.781+27.99 NS
prediet 62.33140.09 77.18£22.64 NS
postdiet 41.201+20.52 53.24+24.77 NS

NS : not significant

Table 8. The change of serum and urine potassium concentration according to normothermia and hyp-

othermia
Normothermia Hypothermia p-value
Serum prepump 4.2110.90 4.33+1.05 NS
(mEq /L) postpump 5.041+1.35 4.6210.98 NS
during 4.28+0.73 4.40+1.04 NS
prediet 4.28 +0.40 4.33+0.45 NS
postdiet 4.5910.36 4,3810.42 NS
Urine prepurnp 52.89130.86 38.50+26.73 NS
(mmol /L.) postpump 23.63+15.18 22.91+10.24 NS
during 25.67+31.56 23.211£23.74 NS
prediet 86.63134.75 66.89+29.49 NS
postdiet 35.331+13.55 50.801+24.44 NS

NS : not significant

Table 9. The change of serum and urine potassium concentration according to extracorporeal circulation

time
{82 minutes > 82 minutes p-value

Serum prepump 4.29+0.75 4.34+1.28 NS
(mEq /L) during 4.86+1.03 4.50+1.06 NS

postpump 4.33£0.69 4.43+1.24 NS

prediet 4.30+£0.37 4.331+0.52 NS

postdiet 4.45%0.31 4.40+0.53 NS
Urine prepump 43.64 £31.13 38.55+23.59 NS
(mmol /L) during 25.04+13.24 20.74+ 7.80 NS

postpump 22.74+25.62 24.94+25.34 NS

prediet 72.80+36.65 69.23+24.49 NS

postdiet 39.194£20.95 60.87 +21.61 €0.05

NS : not significant
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05) 718} A7 M 8] ztol &= glgitH(Table 11).
8. H|e=aE M AR|0f 2 B3}

A edE I 423 30%v0] 9 152 30% ol 1
ol m& 2 A7 8% % 2% TEFAEHA =
o17} Ak (Table 12).

9. 8= Sodium % ZtHe| B3
AL+ d - 3 ¥E Sodium L T WA &

o3 W shrt QLA (Table 13).
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HIE YL 8F A e 8 54
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Table 10. The change of serum and urine potassium concentration according to aortic cross clamping time

{64 minutes »64 minutes p-value
Serum prepump 4.38+1.18 4.18+0.69 NS
(mEq /L) during 4.70+1.08 4.66+1.01 NS
postpump 4.34+1.08 4.5410.26 NS
prediet 4.20£0.46 4.43£0.79 {0.05
postdiet 4.401+0.31 4.49%0.57 NS
Urine prepump 42.65128.70 39.06 £26.97 NS
(mmol /L) during 25.20+12.83 19.68+ 6.90 NS
postpump 22.44123.75 26.06+28.34 NS
prediet 74.47 + 36.62 65.71119.73 NS
postdiet 46.75£25.98 51.16+£18.45 NS

NS : not significant

Table 11. The change of serum and urine potassium concentration according to infused cardioplegic sol-

ution
(m /hour /M?) {497 >497 p-value
Serum prepump 4.441+1.29 4.1410.47 NS
{(mEq /L) during 4.71£0.89 4.65+1.27 NS
postpump 4.51+1.01 4.18+0.92 NS
prediet 4.36£0.43 4.221+0.44 NS
postdiet 4.37+0.36 4.51+0.47 NS
Urine prepump 33.15+£24.74 52.63+£28.52 NS
(mmol /L) during 20.08+ 8.07 27.23+13.60 NS
postpump 17.37+£ 7.07 32.22 £ 36.43 NS
prediet 60.10£28.73 84.17£29.82 <0.05
postdiet 48.66 £26.36 47.60+19.86 NS

NS : not significant

Table 12. The change of serum and urine potassium concentration according to hematocrit level during

extracorporeal circulation

(30%

>30% p-value
Serum prepume 4.29+1.10 4.30+0.69 NS
(mEq /L) during 4.611+0.91 4.831+1.40 NS
postpump 4.34+1.06 4.33£0.80 NS
prediet 4.26+0.47 4.41+0.38 NS
postdiet 4.39+£0.33 4.54+0.50 NS
Urine prepump 41.63+29.58 39.69+25.15 NS
(mmol /L) during 22.10+10.40 26.33£14.50 NS
postpump 24.63129.68 21.30% 6.56 NS
prediet 71.84+35.75 74.77 £15.02 NS
postdiet 48.58 +£23.82 48.54 £24.93 NS

NS : not significnat
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Table 13.
period before During After
(mEq /L)
serum Sodium 140.3+7.79 140.1+£4.06 136.3%+4.30
serum Calcium 9.37£1.18  9.02+1.29 9.43+1.89
AAeelolet AewdA AP e F

dstxo B 30% vivrolgtn SHHw £t o]
2@ o] Aok AU TFchA 30% o] A
LHAY 7hs Aol oetel B4k B Tek
ol F7 2 2% EEAIEO] WA Tbo) e A
olzt At vt B A el ME 30% Bl 15
302014 “1gAtole] Fpolsk gk webd 2 A
A AAbshE vhe AR Fohrt b
a#el $AE dARRAY gl Agaslol
¢€ﬂ%§%%ﬁltﬂ%%qza<$ﬂ
b Qdpol ] frolh Aol el A)s a1
% I*J g M9 AFEA7] 2% ZebAZ 2 Ft
497ml ol EIAM Y HHAY] 2F
E%lw«l F7he FEAl %S ovlsie
aEFAA A7s EAALZAG A FAE
Feks ) Al7lel gujdeko] Fahgte RN 2F X
ERAlE TR Fold 71 xfelg B Heg W
ek ey s i}%}/\lﬂ 64% O} A LEA A
HA7l 85 XEAIE 571 52 641 v 1Eol A
ol 5 e A e ddEd *7401‘11 7t 1§
WE B ou folg 2polvt glom At HE EEHAE
ol EEETh

=3t %]

712l

2

v.g B

Axe Fdadidtasd g5 ool A 1989% 99 7
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elAel 8F, 0F TEME FE WahE nlwya
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