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Control of Heparinization by Activated Clottng
Time during Extracorporeal Circulation*

C.H.Suh, M.D.,** C.H. Nam, M.D_,** B.H. Yoo, M.D.,** B.Y. Kim, M.D_**
J.H. Lee, M.D.** and H.S. Yu, M.D.**

Heparinization is an essential step in extracorporeal circulation for open heart surgery. But wide
individual variation to heparin effect sometimes makes it difficult to anticoagulate safely or neutralize
appropriately, Because the conventional set protocol of heparinization did not consider this individual
variation, a new method of control of heparinization was proposed by Dr. Brian Bull in 1974,

We compared the group in which a conventional set protocol was used (Control group) with the other
in which a new protocol modified from that of Buil was used (ACT group}, on the aspects of the dosages
of heparin and protamine administered and postoperative bleeding.

Our conventional protocol (Control group) consisted of:

Initial heparin was given at dose of 350U/Kg into the right atrium prior to bypass.
Additional heparin was given every hour during E.C.C., as much as a half of the initial dose.
600U of heparin was mixed into every 100ml. of priming solution,
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The protamine dose was calculated by totalling the units of heparin given to the patient and giving

1.8mg. of protamine per 100 units of heparin.

ACT protocol (ACT group)consisted of:

1. Initial heparinization was same as that of convetional protocol,

2. ACT’s were checked before (A point) and 10 minutes after initial heparinization (B point). With
these 2 points, a dose response curve wad drawn.

3. Heparin for the priming solution was same as in control group.

4, Every 30 minutes during E.C.C.,, ACT’s were checked with Hemochron (International Technidyne

Corp.}. ACT between 450 and 600 seconds was regarded as safety zone. If ACT checked at a time

was below 450 seconds, heparin dose was calculated on the dose-response curve to lengthen ACT to
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480 seconds and was given into the oxygenator,

. About 10 minutes before the term of E.C.C., ACT was checked to estimate the blood heparin level
at the time. Then, protamine dose was calculated at dose of 1.5mg per 100 units of heparin. The
calculated dose of protamine was mixed into 50 to 100ml of 5% Dextrose Water and dripped intr-

avenously during the period of 15 minutes,

Compared these two groups mentioned above, results were obtained as follows:

1. Mean value of normal ACT checked with Hemochron on 30 preoperative patients was 124 seconds

(range 95-145 sec.).

2. Doses of heparin and protamine given to the patient were decreased in ACT group as much as 32.2%

and 62.2% respectively,

3. Postoperative bleeding and transfusion were also decreased in ACT group in 60.5% and 67.1% respec-

tively.

4. Our modified dose-response curve did not cause any problems in the control of heparinization.

5. Initial heparinization (Heparin 350U/Kg) was sufficient for the most patients until 60 minutes under

extracorporeal ciuculation,

6. We used 1.5mg of protamine to neutralize 100 units of heparin,

may be sufficient for appropriate neutralization.
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Table 1. Age and Sex Distribution.

0-10 11-20 21-30 31-40 41 - 50 Mean age
M F M F M F M F M F (y1s.)
Congenital
Cyanotic
Control Group 2 3 7.6
ACT Group 1 1 2 1 7.2
Acyanotic
Control Group 1 1 2 1 16.2
.. ACT Group 1 3 1 15.0
Acquired
Control Group 2 2 1 2 323
ACT Group 2 1 3 1 3 333




Table 2. Names of Operation & Disease

Control ACT
Group Group
MVR 8 7
MVR+AVR 1 3
OMC
ASD 1 2
LV-RA communication 1
VSD 2 2
VSD+PDA 1
VSD+AI 1
TOF 5 5
TOTAL 20 20
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inol 9ol 719 Heparin %<7} HQ3tA ¢steh.
Heparin 2+-8-2] 535 95t Protamine sulfate & ¢
A A= g & o5tz oF 15F ¥ ACTE 209
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259} (Fig. 2).
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Table 3. Duration of ECC (min)

<30 3160 61-90 91-120 121> Mean (Range)
Congenital
Cyanotic
Control Group 2 3 115 (95-135)
ACT Group 2 3 128 (114-145)
Acyanotic
Control Group 2 67 (37-90)
ACT Group 3 1 76 (31-162)
Acquired
Control Group 4 4 128 (78-283)
ACT Group 4 4 122 (71-192)
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Fig. 2. Changes in ACT during ECC
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Table 4. Doses of Heparin and Protamine, and Protamine-Heparin ratio.

HEPARIN (U/Kg)

PROTAMINE (mg/Kg) P-H ratio

Control ACT Decrease in

Control

ACT Decrease in Control ACT

Group  Group

Group Group ACT group (%) Group Group ACT group (%)

Congenital
Cyanotic 1148 708 383
Acyanotic 1022 718 29.7
Acquired 942 673 28.6

214 7.6 64.5 1.84 1.04
17.6 78 55.7 1.74 1.10
16.7 5.6 66.5 1.79 0.85
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Table 5. Amounts of bleeding and transfusion during postop. 12 hrs.

Bleeding (m1/Kg) Transfusion (ml/Kg)
Control  ACT Decrease in Control ACT Decrease in
Group Group ACT group (%) Group  Group ACT group (%)
Congenital
Cyanotic 49.9 17.0 65.9 63.8 21.8 65.8
Acyanotic 20.1 6.7 66.7 225 7.6 66.2
Acquired 20.5 10.0 48.8 28.9 8.9 69.2

o= zFol4 20.1ml kg (4.5~ 70.0mlkg),
ACTFo! 6. 7ml/kg(4.5~8.Tml/kg)E ACTF
oA ok 66.7%2 7£E Bger, FHAAH A
Lol o 2Fol 20.5ml kg (2.2~41.8ml kg), A
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4) Bull 5ol 322}3} original dose - response cur-
ve S WyAT AT PHETHE ATl A A
Wb FAHS UAY § sl
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