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Experimental Studies on Extracorporeal Circulation by Sarns Heart-Lung Machine
with Total Prime of Hartman’s Solution

Kun Ho Kim*, M.D., Young Kwan Park*, M.D., Heng Ok Jee*, M.D., Young Tae Kim¥, M.D.,
Chong Bae Rhee¥, M.D., Yun Chae Chung®, M.D.

Total body perfusion using Sarns Heart-Lung-Machine, five head pump motor system with
Travenol disposable bubble oxygenator was attempted in the dogs by the hemodilution method
with total prime of buffered Hartman’s solution under moderate hypothermia.

The first of all, the functions of Sarns Heart-Lung-Machine and effects of the hemodilution
perfusion by buffered Hartman’s solution was studied. At the same time the changes of pressure
of artery and vein, gas contents of the blood, and influence on the blood pictures were observed
before, during, and after perfusion in 1-2 days.

Hemodilution rates were the ranges of 85.0ml/kg to 97.3ml/kg and perfusion flow rates were
maintained with the average 80.5ml/kg/min (the ranges of 73.3ml/kg/min to 92.8ml/kg/min).
Hypothermia was employed between 35°C and 31°C of the esophageal temperature. The total body
perfusion was continued for 50-60 minutes. In the total cardio-pulmonary bypass, atriotomy,
ventriculotomy, and atrioventriculotomy were performed respectively.

Arterial pressure was ranged approximately between 50 mmHg and 140 mmHg, but generally, it
was maintained over 75 mmHg. Venous pressure was measured between 3.8 cmH,0 and 16.0
cmH,0.

Optimum oxygenation could be achieved when oxygen flow into the oxygenator was maintained
approximately at 5.5L/min. In this way, the pO, pCO, and oxygen saturation were measured
before, during, and afterperfusion in 1-2 days.

The pCO, ranged approximately between 26.0 mmHg and 38.5 mmHg, but generally, it was
maintained in the average 30.9-32.5mmHg. The pO; was ranged between 73.0mmHg and 332.2
mmHg, but it was maintained in the average 103.0-219.0 mmHg. Oxygen saturation was measured
over 95.0% during and after extracorporeal circulation respectively.

Erythrocyte count, hemoglobin, hematocrit, and leucocyte count were decreased to 49.2%,
49.0%, 49.4%, and 21.1% of the preoperative value during extracorporeal circulation respectively
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and these reductions wete not recovered until 1-2 days after perfusion.

resulted from relatively

These  dectease; *were" & é-

high degree of hemodilution rate and operative bleeding during these

experimental studies. The platelets count was also decreased about to 71% during perfusion, on

the contrary,

it was increased progressively after perfusion and in 1-2 days after perfusiom, the

value was returned to preoperative control level.

Three dogs were all recovered after extracorporeal circulation.
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Table 1. Summary of Extracorporeal Circulation by Sarns Heart -} une-Machine with Total Prime of
) i Hartman’s Solution and Moderate Hypothermia
; - Body Priming I Perfusion flow Fsop. Oxvgen Duration
I\(ijogf weight volume Her"(lgﬁl,li‘gt;‘m rate temp. f]g\v . fOE‘. Operation
(kg) (ml) 1o (ml, 'ky/min. ) (< (L, min) Periusion
(min)
1 20 1700 85.0 oo O 100.0 3531 5.0 50 Atriotomy
4J O>
2. 20 1700 85.0 41.2-106.2 33-31 6.0 60 Ventri-
(73.3) culotomy
3 18,5 1800 97.3 61.9-123. 8 35-31 5.0-6.0 50 Atrio-vent~
(92.8) riculotomy
Table 2. Pressure of Arterv and Vein
No. of Anbrxal Venous
RN pressure pressure
Dog (mm Iig) (cm H,0)
1 75/60—90,/60 7.8—10.5
2 30/0 —80,/20 3.8—6.0
3 50,/30—140/100 7.0—16.0

Co:#rol Dur}rimg_ - End‘of_ q—{gecgoys
Preop. Parfusicn Fertusion Perfusion

Fig. 1. Changes of RBC, Hb, Ht, WRC, and
Platelets

30/0mmlHg-¥ 140/100 mmHg7}=]
i Fg Rt dA T FE7EYG 75
mmHg o] A% 8-3] SHrlolel

A PP EL

s EENn %

Huwate. 3.8 emH.0 Y 16.0 cmH L0 74 ] WE
w4k 7 ﬁ dJelater A E 5~10 cmH.0F $x 51
A b E vl g B eket Fgke] fx1E - F Ad
ol

A o] g3t ?ﬂ_, Aot A4l 20~25%, Aded F

3 FEF 24~484 7k 2 Mg

atel p0. pCO. - Radio-

meter blood microsystem BMS 30 24 33wl A
A2 table 33 vl

pCO,3+ #3l 26.0 mmHg H5 38.5 mmHgE §x

gglcel. pO,+- 337} 73.0mmHg &3 332.0 mmHg

oxygen saturation, pH%
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Table 3. Analysis of pO; pCO., O, saturation, and pH of the Blood

No. of Dog PO, mmHg PCO, mmHg 02 sat. % pH
Preop. Control 174 26.0 98.8 7.410
1 25 min. in Bypass 300 30.8 98.8 7.423
30 min. after Bypass 332 29.3 98.8 7.381
48 hours, Postop. 73 37.5 94.2 7.380
Preop. Control 108 26.0 97.5 7.340
2 20 min. in Bypass 95 34.2 95.8 7.241
50 min. after Bypass 94 32.8 97.0 7.388
24 hours, Postop. 150 34.0 98.8 7.382
Preop. Control 127 24.0 97.9 7.290
3 25 min. in Bypass 80 35.0 95.0 7.331
25 min. after Bypass 102 38.5 96.7 7.270
48 hours, Postop. 98 37.0 97.3 7.281

do HF 103.0~219.0 mmHg® $-=515 09 ox-
ygen saturationg 95.0% ©lA-& %5t F& HA
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Yol g d g3t $RG o2 5% dextrose £ ¥
uloli]el low molecular weight dextran (LMWD),
Ringer's &), buffered Ringer’s lactate 8- F-o] tl
Zow E& Egeoz A4 =tk (Hepps et al?,
Roe et al®, Neville et al®, Hirsch et al®,
Lillehei et al'®>, Burbank et al'*’, Dieter et al'®,
Cooley'®

Azt ol4 Tdd e 43 FAge] 4¥A o
AR AR Artetd ghg h 435 $902 Hart-
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