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Changing Pattern of Calcium and Magnesium in Plasma during
and after Open Heart Surgery

Pyung Hwan Park, M.D. and In Sung Lee, M.D.

Department of Anesthesiology and Thoracic Surgery, Guro Hospital, Korea University
College of Medicine, Seoul, Korea

During a six month period in 1985, we evaluated the changing patterns of plasma calcium

and magnesium level in 14 patients undergoing open heart operation for correction of con-

genital heart disease.

Magnesium and phosporus were measured with spectrophotometer and total calcium with

Gilford 203-S autoanalyzer. Ionized calcium was calculated by equation of

6XxCa+ (P/3)
P+s :

Total calcium and ionized calcium values were 8.47+0.75 mg%, 4.77-+0.90 mg% at con-
trol. They decreased significantly during bypass period and then rose progressively to

reach control level at postbypass period.

Magnesium levels were 2,2--0.39 mg% at control, 2,0710.40 mg% at prebypass period,
2.80--0.98 mg2% at bypass and 2,110.55 mg% at postbypass period respectively. It was
maintained at higher level during bypass and reached to control value during postbypass

period.
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19854 44 ¥5] 947A mE s 5 T2l
A A4 A2 ARE Ystd AAdEE AER
1499 #Ag 4o sgch AEEEE @R} 84
7 gelglon A9 3~144 FTF 6.644r} AF
£ 9.4~48.5kg (AT 19.2kg), HF A=A
0.76 m®o] gl v} (Table 1),

A3y 3 e A4 FHEES 64, AWFAALE
% 54, 7]} TAVPR, siz2as, =54y 3Fo|
2 1dgeolgor & FHAAEAdE A3 %
i} &¢& patchdl 9§ 3¢ AYstged, =59
#YP A5 AAAEE, TAPVR 5} s 243 $=}o]
A & total correctione] Alg=E glvt, ASA EF4d
gk A =4t class M7} 84, class V7} 6all
gon 5delAe €4 digitalis ¥ o] kAl FefFe]
sl giek(Table 2).

AP 144 % 34l o, 1de A4lAw", WA
20l & &% AAGEgd st Y=gt A4
SRS

2% H

(1) oYY : w3 RFEAZE 1341614  thiopen-
thal(3~5mg/kg)e] g ] ketamine+valium o] 14
A4 AL4H e Agd RS A5t succinylcho-
line(1mg/kg)& %35 2n w3 /<& Halothane-
N;0-0,9} ¥H.8¢] w=le} morphine %=%& thalamonal
o] A7 gl.en ol g X H3le = pancuronium
£ Ag3gd. AdcEE AT AIlEE 12y
AF#}71 9l Harvey®, Polystan®, optiflow®s} 224 %
2+ 7 (priming solution)s] JE& ¥y, &
wks) §f, NaHCO, ¢3bul, dlsbslolgivh. A4
#E2Y AL £29 FF 9 AFAZL =} A5
24°CollA 34.6°C7AAY EExgor JIFFL 2~3.5
I/m?2o.2 %A3grct. AFuu o2 E Bretschne-
ider #¢) Kardpleogie® =3 St. Thomas §-e¢]
29 JARE Fsged 2 T4 AN 4EL
Kardioplegie®7} +} =3 15meq/l, ZE 10 meq/l, ©t
w4 8meg/l, d4 50meq//e]w St. Thomas-§

Table 1. Clinical Data on 14 Patients Undergoing
Open-heart Surgery

Total Number 14

Males 8

Females 6
Age(yr) 6.6(3~14)
Weight (kg) 19.2(9.4~48.5)

Surface area{m?2) 0.76(0.47~1.60)

Table 2. Cardiac Data on 14 Patients Undergomg
Open-heart Surgery

No. of patients

ASA class
il
1§ R 6
Operation
VSD 6

direct closure

patch closure

ASD 5
direct closure 5

TOF 1
total correction 1

Pulmonary stenosis 1
pulmonary valvotomy 1

TAPVR 1
total conection 1

On diuretcs 5

On digitalis 5

AL J—EF 110meq/l, LF 16meq/l, nldl%
32meq//, Z%-L 2.4meq/l o] glxl.

Ay oV Ee Fo AR 414
d ZE¢ AdHE FASHEY ol 2464 3
siet.

(2) Masy 8HY : d4Ae £F 556 A4 &
AEg el F srAAE, Ao, AgeRFY 2
3, ANeRFd AF4 A=A olF =AAFE
AAE TFEAR Asteh. 2l (phosporus)s} whau] g
& 3t (spectrophotometer) g o] & 5l Zek
%3 = Gilford 203-S=A5E47 2 EY=gon of

enage XGEED g 240 qad Ans
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a8 2. ¥4 skl J AR W

gt He Wyl g A4 o]l FAAE AL
8~10mg%, ¢)LAA4E 4.4~5.6mg%, wl1uFL
1.9~2.5mg%, 41& 4.5~5,0mg%o| &t}

# a

23F FEE AR FA4T AEX 8.5+
0.75meg% g2 AP+ 8.3010.91 mg%) =
W Apolrk veluA] ggtoeu AP HAAE
7.36+0.46 mg%, 7.40+0.52mg% 2 4=l gl
£A8F 1520 AYgFERFle AR} MEAE 3%

t oF4lo|th(B.041+0.75 mg%). | LHAEEEE
2ZEAY vkt AYEBFTAE giHe] o
ALl el A ER9}t o)Ak g Ao o (Fig.
D. st g2 AMA¢3F A4404(2.8+0.98mg

%, 2.611.05mg%) vlRAF »| &2 (2.2-0.3mg
%)8rr Frtsle] deoem AR (2.110.55
mg2%) 71Ex] & e vk, AL AgER
%(5.20%1.55 mg%, 5.15+1. 4 mg%) s ¥ (4.8+1.30
mg%)el| 71 ER]Re}(5.50+0,58 mg%) e 9l
= £AE ol 9 v} (Fig. 2).
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$19) g, VEFY T2 FdHo Y- 28R
AE52 ZE & AWeFe A HY o 2d I
FEd et G TP,

Moore & 839 &4 ol TZ & I3EHA 34
g4 At g Adstgon® o3 $EL AL
%% 46.9%, =ik AP BEe] 39.5%, 13.6%
99 5 3Fe] E¥R AYE wEFd v deh
MoffitdEo] &3td D49 A AL 8.9~10.1mg
%, ol&3 AF AA4AE 3.6~4.6megxAch A
A5 ol23 FFEFd slolAl ion-specific ele-
ctrode & 4437 gz XBEED) o 344 o
St vl A AR S} 4.4~5.6 mg% = ERA Ak o]
& Jeldy B4 oiw§ AY-S stedlmal golm
= A 46 Widr 5 oz g

AAdEA Zge] daFA-L 8 A=A ¢dld
2z u g,

Moffit?5-& A +HF4 100 mg ¢ calcium chlo-
ride 8 395 Wy es 478 slgd e v AL
23 3o ABEAE #YT FHE Bz, €F 4
AFell v g&dA o o3 ZE FEE A
%8 A Fo 44 F9F FLE ol L | FE A
A FeXE fAHT Y- 2a:sta g
Fuchs!VE-L A& 3722 Vo] sty &l =t
T4 TF Aehg g AL FAAE At
23 A edFa ALast o] Ay T AL
Ho2 Frsel gl Add gloH mtavsd FH
R g AEeiul g AL FANE ABEt o
23 2% FEE AYeFFdE AL dolxl
Adgee 2oy 9k gk olspxre] mtaulERbE
AN E ZER 7 FEE A 9§94 Romero
E2e g4y st SER AZHE o F
e oldl] AAH FHE FAsS $std Zgo] Al
=92 oy Wgolln d9sta Qe & Al
A ARgs) ol ¢d LEEEE AYEHF BF F
36l gy AL Mol ul AZrhvldd 8meq/!
< mrzufe] FHE dvke AL a2 B o €
AzE3 Aol gk AsE velblla gtk e g
452 ofe$u RFgde FwE A A e,
HFgo] wold BAHHel Aslvted & ML
2 Agd &

A €T ol FaFEY AFA dede
o] 9o Hrh AR W o] BAHQ HelA AT
9 e £7FE A2 FFgEEd FASH 9
L5 A ddA aTHe] Bw&sE high-energy

phosphate ¢ s}3ls} 22} 442 F4¢L TH3)
A g ATvhly A4 ATPslast A3 3kt
Heol xax a glvl #eld Adef T Foie d
4 o 2 ARFEFE AP vhdA sty A 2=
I gox A 3] i3 HEHYE HE Lw
F Boddd J1EE $FAR] Fh £ AANAE
AN c#FdE AdA e ALFYFE el ¢
o AYeBF Aol A o] 23 Aol A4 3
B A veilx glemz o uigA g Fst
2 4 4de.

ZgAlel 93¢ vale QAEE ¥4 pH, ©d ¥
= g 344 e gk ¢FYER oleF 2w
s AL FEE FEATH A5 SR,

AAE w3 FAE TFA dBEFel €FdE o
A4 gRE Fe] ALt WA ek, g€F oy
FEE 4L A v AHAeAdE Y He g
ghe] g FEst AsRvin 4 A o oHE %
F FEE dobAAl ®v. ¥4 FEL A ¢
BA Fol KT FHE Hold o Fel A4 WH
Well ol F24] A, £ AAAdAE 99 UAES
7HetR gkt FH-Ggoll &¥uE Arpsle] =
FTE 4L T A Yol vl 4 Relgt
A 2t}

stzul g o] ATP tjale]l d3t=E ZE ol
R 3t Zgd o E AZFS FFEd Foag
sjgel v} Wl FEE WX R b 28 A
st g ol BIE Fulo] ol Hud 1) glo
= EF AAAFY UEE Feld, AdcIE AT
AAAY ong A4 o] YLE 23d ¥ gl
q_ld~15).

Mg wa F4-& gAY Scheinman F-L10 o
A FAY TR U] FF-EY stz E 2
meq/! A7 F3 AR L T T2 U
oA AAE gdedl FAY T EFAA AdedT
o] A& FAE ekl Y wtdlg ASMEA 2
£5E FES Ao ARE 24 w4 zs) @
ske=, AlFEAAA shocks & 71t HFE Y&
2asti 9z Romeo 5L FEAYHAA 5meq/!
o sl FF-Ege] AU As AP FS
AYeGFE 7EA o|A2E FAFE Xudlm
glen], Ream®E-& }7F-L8Ye] 10~20meq o =}
g A7 AE FAd glen 29 viavig
AGA o)A B FAe = F710 ekl E A
£ FASI vt & AAdAE FFYdiE vk
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v F& AR ke 8 meq/l ¢ wlhau o] Ff
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A9 23§ ERdA AL, o] E, vhad
# FEE AR AREHAAY AZEF F
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g 5ok eyt
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19854 4838 9¥7HA mA ] F& FEPL
A AN ARARY AdEE AT 1499 A
A ZE, shade, 49 48 s R o
= Ze AR A9k

D AZg ¥ o3 TEFEe AT JE
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