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Perioperative Changes of Serum B ,—microglobulin Concentration
in Open Heart Surgery

Ji Yoon Ryoo, M.D.", Kwang Hyun Cho, M.D."

Nowadays, inspite of the remarkable development of the results of open heart surgery, the
incidence of postoperative acute renal failure(ARF) has been increased due to the expansion of
the candidates and prolonged operation time for complicated cases. It is also well known that
ARF after open heart surgery, if once occurred, is a critical complication, therefore early
diagnosis and treatment about it are very important for prognosis. Recently a low molecular
weight B ,—microglobulin( g8 ,—MG)has been used as a indicator of renal function. Because of
the properties of g,—MG, serum concentration of it is increased in glomerular dysfunction
and urine excretion of it is increased in tubular dysfunction.

Author studied about the perioperative changes of serum g,—~MG and BUN concentration
in 25 children and 30 adults for evaluation of significances of 8,—MG as a parameter of
postoperative renal function in open heart surgery, and the results were obtained as follows.
1. In open heart surgery, the serum g,—MG concentration was elevated postoperatively in the

all cases from the first postoperative day.

2. There were a significant correlation between the preoperative BUN and g,—MG concentra-

tion(P<0.01). The correlation factor(r) in child group was 0.8512, and in adults 0.8636.
3. The maximum level of serum g;—MG in the both child and adult groups were noticed in

4th. postoperative day as 2.61+0.80mg/ ¢ in child group and 3.39+1.47 mg/ ¢ in adult

group, and there was a significant difference between the two groups statisticall y(P < 0.05).
4. The patern of changes of serum concentration of g§,—MG with time was very similar with

the changes of BUN, but in a case of ARF(expired with it)the changes of g>—MG was

more remarkable.
5. There was a significant differences in the maximum level of 8,—MG between the 2 group
according to the ECC time (groups of below and above 60 minutes) (P<0.01).
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Table 1.

Cases for evaluation

Group Disease No ECC time (iiSD) Age (%iSD)
CHILD ASD 6
VSD 12
ECD 2 74. 4147, 4 (min) 4.96+3.45(Yr)
TOF 5
(Total 25)
ADULT ASD 6
VSD 5
AR 2
MSr or MRs 7
MRs+ASD+TR 1
MRs+AR 1
MRs+ARs 2 102. 44 52. 6 (min) 30.13+8.29(Yr)
MSr+4ASr+TR 3
MSr+4TR 1
LA Myxoma 2
(Total 30)
Total 55 89. 71:52. 2 (min) 18.7+52.2(Yr)

ECC ; extracorporeal circulation, X ; mean, S.D ; standard deviation, ASD ; atrial septal defect, VSD ; ventricular
septal defect, ECD ; Endocardial cushion defect, AR ; aortic regurgitation, MSr ; mitral stenosis & regurgitation
(stenosis dominant), MRs ; mitral regurgitation & stenosis (regurgitation dominant), TR ; tricuspid regurgitation, AR

s ; aortic regurgition & stenosis (regurgition dominant),

Table 2. Summary of cardiopulmonary bypass

LA ; left strial.

Pump
Oxygenator

Hemodilution
Perfusion rate
Blood pressure
Body temperature
Cannulation sites
Arterial
Venous
LA vent
CPS line

Sarns® 7000, 5 head roller pump
Bubble type (William Harvey)
Membrane type (Cobe, William Harvey)
Het. 25—30%

2—2.5 L/min/m? body surface area
50—100 mmHg (arterial mean)
28—32C (rectal)

Ascending aorta
SVC & IVC through RA
LV through right SPV and LA

Root of aorta or separate coronary infusion

SVC ; superior vena cava, IVC ;inferior vena cava, RA ; right atrium, LV ; left ventricle, SPV ; superior

pulmonary vein, LA ; left atrium, CPS ; cardioplegic solution
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(Table 4)efl &|3ke] 247 &3 3}5i e}

NA9| W5 stk ey &61F A9 EH 60
B oo)ubg (243 )3} 603 o] AE (318 )2 UFY



Table 3. Composition of cardioplegic solution

5% D/W 1000cc
25% Albumin 100cc
NaHCO, 8.4mEq.
KCl 20mEq.
Regular insulin 10unit
Betamethasone 100 mg

Osmolarity; 340mOsm/L,, PH;7.8
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Child serum ﬂl-MG
Fig. 1. Correlation between Preoperative BUN & se-

rum Bo-MG in child group.

Table 4. Assay procedure of serum 8,-MG

1 (Urine sample)
125, labeled B,-MG
Anti 8,-MG Serum

Serum sample or 8,~MG standard 10ul

{(200ul)
200ul
200ul

& Incubate for 2hrs at room temp. (2545C)

[ Second Antibody

200ul }

& Incubate for 30mins at room temp. (25+5C)

Cantrifuge at 3,000rpm (2,000Xg) for 30mins. {

&4 Discard the supernatant liquid.

FCount the prcipitate in a gamma scintillation counter. J

In case of urine, the starting volume of sample is 200ul.
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Fig. 2. Correlation between preoperative BUN & se-
rum Bo-MG in adult group.
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Table 5. Pgrioperative Changes of BUN (unit ; mg/dl)
Times .

Pre ECC Post 1 Day 2Day 3 Day 4 Day 5 Day 6 Day 7 Day
Groups
Child X 15.00 13.16 17.00 19.52 21.28 23. 2 21.72 19.68 18.00 17.12
(n=25) S.D 3.82 4.23 5.98 7.23 8.27 9.48 7.49 6. 58 5.95 5.21
Adult X 16.20 15.67 16.00 19.33 22.07 25.20 26.33 24.33 21.50 17.57
(h=30) S.D 6.72 6. 59 7.72 8.59 11.53 16.00 14.66 14.3¢4 12.10 9.85
Total X 15.65 14.53 16.45 19.42 21.71 24.25 25.18 22.22 19.9] 17. 36
(h=55) S.D 5.58 5.78 6.94 7.93  10.10 13.36 12.06 11.63 17.36 8.01
X: mean, S.D ! standard deviation, Pre : preoperative, ECC : extracorporeal circulation, Post : postoperative
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Table 6. Perioperative Changes of Serum £.-MG (unit ;

mg/1)

X

Ti
mes Pre ECC Post 1Day 2Day 3Day 4Day 5Day 6 Day 7 Day
Group
Child X 1.59 1.12 1.65 2.02 2.21 2.54 2.61 2.43 2.24 1.90
(n=25) S.D. 0.43 0.59 0.54 0.67 0.77 0.77 0.88 0.56 0.56 0.51
Adult X 2.02 1.42 1.69 2.03 2.31 3.02 3.39 3.18 2.67 2.24
(n=30) S.D 0.86 0.73 0.77 1.08 1.33 1.40 1.47 1.34 1.15 0.96
Total X 1.83 1.28 1.67 2.02 2.26 2.80 3.03 2.84 2.48 2.08
(n=55) S.D 0.73 0.68 0.67 0.91 1.11 1.18 1.29 1.12 0.95 0.80
32; mean, S.D ; standard deviation, Pre ; preoperative, ECC ; extracorporeal circulation Post ; postoperative
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Table 7. Perioperative Changes of Serum g8,-MG according to ECC time (unit :

“mg/1)

Ti

W Pre ECC Post 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day
Group

A (n=31) )—(_ 2.09 1.57 1.84 2.23 2.58 3.18 3.45 3.16 2.77 2.31

S;D 0.80 0.66 0.70 0.98 1.19 1.23 1.29 1.19 1.07 0.86

B (n="24) X 1.49 0.91 1.47 1.76 1.85 2.35 2.52 2.42 2.05 1.79

S.D 0.45 0.51 0.59 0.74 0.85 0.85 1.06 0.89 0.56 0.46

Total X 1.83 1.28 1.67 2.02 2.26 2.80 3.03 2.84 2.48 2.08

(n=>55) S.D 0.73 0.68 0.67 0.91 1.11 1.18 1.29 1.12 0.95 0.80

A group | ECC time above 6() minutes,
S.D:
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Perioperative changes of serum g,MG and
BUN in a patient who was expired with pos-

toperative renal failure.
Pre: preoperative, ECC: extracorporeal circul-
ation, Post: postoperative
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