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=Abstract=
The Change of Serum and Urine Amylase Level Following
Cardiopulmonary Bvpass in the Patients with Congenital Heart Disease

Hee Jong Baik, M.D.*, Yong Jin Kim, M.D.*

Pancreatitis is a known complication of cardiac surgery with cardiopulmonary bypass. Although
ischemia is believed to be a factor, the exact cause of pancreatitis after cardiopulmonary bypass remains
unknown.

We prospectively studied 67 consecutive patients undergoing cardiac surgery with cardiopulmonary
bypass for evaluation of the pancreatic injury after cardiopulmonary bypas. Serial measurement of
amylase level in serum and urine was done postoperatively.

Hyperamylasemia was detected in 15 patients(22.4%), of whom no patient had pancreatitis. There was
no significant difference between serum amylase level and parameters such as cardiopulmonay bypass
time, aortic cross clamp time, mean blood pressure, rectal temperature, flow rate, and use of circulatory
arrest during cardiopulmonary bypass. Hyperamylasuria was detected in 8 patients(11.9%), and urine
amylase level was elevated significantly in the groups with prolonged cardiopulmonary bypass, mean
blood pressure more than 40mmHg, and rectal temperature more than 20°C.

We recommend that serum amylase level and/or amylase-creatinine clearance ratio is measured for ealy
detection and management of pancreatitis after cardiopulmonary bypass.

(Korean J Thorac Cardiovasc Surg 1995;28:892-9)

Key words : 1. Amylase
2. Cardiopulmonary bypass

A = " 2= (extracardiac complication)e] ® 2]l o3} Al

axF I gle, FF A Feo) AtE FHES

H& AR Feel AYe] FolHA e AYET 71 5 Fo)7] A= A EFY A " 27) 39
| Zha %

o
Holl mel AR £ F Ak ARY 3 ARol WY Aoz A%Rg,

-‘lnﬁt

¢

*AAEY Y Fel v

* Department of Thoracic Surgery, Korea Cancer Center Hospital

ER LIPS T

* Department of Thoracic and Cardiovascular Surgery, Seoul National University College of Medicine
TR EEL 199245 AMedstudd AP sd7n B2 o] Folz &

=AY 959 49 21 =85 959 64 5

B2 B E (139-240) A A T F-EF 215-4, Tel (02) 970-1239, Fax. (02) 978-2005

NN



o 9] A
1995;28:892-9

As) £ F A 23 37 PEEL AT B
A gout wshE YA AL Bas 3 g,
4% F odshe AR WA AR 6~13%F A
A5, A9 2 Fol £ UK A o2 A} RSl
o8 g v} Qb = YN o2 lgde] & ¥
WEA b Zob AHAMNEY A9 8 F oAl
8% 9 Agge] naw uh glom” A3 B4 A Abg
& 40%o]4olth 0. 1 el ez Yubd oz A ele
B39 AHF vl PH SO A A HYZ 4
25, A9 Aol she] ARhs XIE o]
g 7 9& vl gpoleh,

HAEe oln] QA4 AZE BN A £ F Y
Z obgehiAe) W3t R 2 991 F WP ATE F4
B3 up glon, B EFelAt 83 oldeA g b

ZF obdelA A e F wWstel o AW A Y A &
g Fo] 2] 7 dsbd W] [AE dolr ] H7
o]t}
CHAF 9 digy
1. HALHA

AgiEta Loty FH-eFel e 1992 2¥ H-E]
19923 647k A 9] && (uuFAd FF)IS o] &3t 7Y
’3%—% Al g 7139 8] #FRLF 2AE 717F AP 79

= Al23a, 675 Lo HALE WALE HF H =T
ol Al A& AFH o2 ZA3 A £ Fo o
Wy & A9 &8 AZh dEY A A7 A9 $8HF
H 8, FFH A 22 @ 3 A2y A o e
o] #AE FA skt

th At 3hxle] A2 o 33.370Y (SD=4.9/44, H ¢ ;7
A~ 144))0] R A L Ha 11.5kg(SD=0.9kg, W ¢ ;3.
0~39kg)eladct. MFEHH-L2 0.51M2(SD=0.03M2, ¥ ;
0.2~1.32M2)olgj o, Ache HAFY AlYho] 484,
A S AlARo] 199oldlen, 52 ANETY 4

A B} 4883 2AH £ AW 7HE Astn
25 23 eas Al

2 Ay

AT W& e HAG Y £ AR, £E F 34 X

A A F o}3], serum amylase, urine amylase, BUN % Cr&
At AAFY A= FA 2 AF(FE 24, TFE,
FRout wbed, AFS- A 2 F9 23] 5)E WY A
] #Aslgct ofdelal= modified Caraway method-2

4

B}

uu;q& 7] 8-=]
At AmylaseX|2| Hi5}

Table 1. Serum amylase level following cardiopulmonary
bypass

Mean(+£SE*)  Range No.of Hyperamylasemia
Preoperative 503 (£ 4.1)  5~173 0
Operation day 52.8 (£ 8.7)  1~551 1
POD #1 94.1(x12.1) 5~447 11
POD #2 98.7(+17.0) 5~655 12
POD #3 60.3(+10.9) 5~539 3

SE : Standard Error
POD : Postoperative Day
Hyperamylasemia : > 180 Unit/dl

Table 2. Urine amylase level following cardiopulmonary by-
pass

Mean(+SE*)  Range  No.of Hyperamylasuria
Operation day 38.2(%11.5) 0.4~471.9 2
POD #1 58.0(x 7.7) 03~2208 0
POD #2 578(+ 9.9 0.6~317.3 3
POD #3 62.8(+ 83) 0.5~495.7 5

SE:Standard Error
POD : Postoperative Day
Hyperamylasuria : >260 Unit/hr
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Amy tase (Unit/Hr.)
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Fig. 1. Sequential change of serum and urine amylase level

following extracoporeal circulation
POD: Postoperative day
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Fig. 2. Sequential change of serum amylase level according
to cardiopulmonary bypass(CPB)
POD: Postoperative day
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Fig. 3. Sequential change of urine amylase level according
to cardiopumonary bypass(CPB)
POD : Postoperative day
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Fig. 4. Sequential change of serum amylase level according
to aotic cross clamping (ACC)
POD: Postoperative day
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Fig. 5. Sequential change of urine amylase level according
to aortic cross clamping (ACC)
POD: Postoperative day
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Fig. 6. Squential change of serum amylase level according
to mean blood pressure (mBP} during cardiopumonary bypass
POD : Postoperative day
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Fig. 7. Sequential change of urine amylase level according
to mean blood pressure (mBP) during extracoporeal circulation
POD : Postoperative day
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Fig. 8. Sequential change of serum amylase level according
to flow rate (FR) during extracoporeal circulation
POD : Postoperative day
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Fig. 9. Sequential change of urine amylase level according
to flow rate (FR) during extracoporeal circulation
POD : Postoperative day
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Fig. 10. Sequential change of serum amylase level accord-
ing to rectal temperature (rTEMP) during cardiopulmonary by-
pass

POD : Postoperative day
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Fig. 11. Sequential change of urine amylase level according
to rectal temperature (rTEMP) during extracoporeal circulation
POD : Postoperative day
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Fig. 12. Sequential change of serum amylase level accord-
ing to total circulatory arrest(TCA)
POD : Postoperative day
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Fig. 13. Sequential change of urine amylase level according
to total circulatory arrest(TCA)
POD : Postoperative day
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Table 3. Hyperamylasemia and hemodynamic parameters
during CPB '
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Table 4. Hyperamylasuria and hemodynamic parameters
during CPB

Parameters during Hyperamylasemia Parameters during Hyperamylasuria
Cardiopulmonary bypass Number (N=15) P-value* Cardiopulmonary bypass Number(N=8) P-value*

CPB duration< 120 min.(N=34) 7 CPB duration< 120 min.(N=34) 3
> 120 min.(N=33) 8 0.72 >120 min.(N=33) 5 0.43

ACC time >60 min.(N—21) 7 ACC time 260 min.(N—21) 4
<60 min.(N=46) 8 0.15 <60 min.(N=46) 4 0.23

Mean BP<40 mmHg (N=31) 7 Mean BP<40 mmHg(N=31) 1
>40 mmHg(N=36) 8 0.97 =40 mmHg(N=36) 7 0.04

rectal Temp<20C(N=32) 7 rectal Temp<20C(N=32) 0
>20C(N=35) 8 0.87 >207T(N=33) 8 0.02

TCA No(N=40) 9 TCA No(N=40) 8
Yes(N=27) 6 0.98 Yes(N=27) 0 0.01

Flow Rate<2.0(N=42) 9 Flow Rate<2.0(N=42) 6
(L/min/M2)>2.0(N=25) 6 0.81 (L/min/M?) > 2.0(N=25) 2 0.44

* Chi-square test
CPB: Cardiopulmonary bypass
ACC: Aortic cross clamp
TCA : Total circulatory arrest
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* Chi-square test
CPB: Cardiopulmonary bypass
ACC : Aortic cross clamp
TCA : Total circulatory arrest
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