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Toshiko SHIMIZU (Department of Surgery, Tokyo Women’s Medical College) : Studies on the
change of blood following direct visual cardiac operation using extracorporal circulation. Especially

concerning to anemia appearing postoperatively.
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General observations were performed on the changes of blood components during over one month
postoperatively in about 70 clinical cases which were operated under direct vision using artificial heart
lung machine.

According to the investigation of red blood cell, it was clearified clinically that anemia occured
postoperatively. In order to investigate the cause of anemia and establish a direction of the treatment,
the following experiments were performed in animal. At first a dog was perfused by artificial heart
lung apparatus, then this blood labeled by Na,Cr510, was injected into the perfused dog and another
non-perfused dog respectively. As a control non-perfused plain blood was labeled in the same way and
it was infused into the non-operated dogs. By these investigations, survival duration (life span) of red
cells in each group was studied.

According to the utilization of Fe5® Cl;, new generation of red cells was investigated and by frequent
administrations of iron medication, the postoperative changes of bone marrow function were studied. On
the other hand, histological examinations of bone marrow were performed in clinical cases.

The results obtained were as follows :

1) Among the postoperative changes of the peripheral blood in clinical cases which were undertaken
the direct visual operation using artificial heart lung machine, the decrease of red cell count was
especially marked. As to the changes of serum protein, the total protein showed decrease until 3rd
postoperative day, then the tendency of increasing. In the fraction of serum protein, albumin decreased
and globulin increased. Especially the marked increase of y-globulin was recognized in some cases. On
serum electrolytes a little change of potassium was recognized.

2) On 7—14 days after the direct visual operation considerable decrease of hemoglobin, hematocrit,
specific gravidity of the blood, serum iron and red cell count etc. were observed.

3) Anemia following direct visual operation using extracorporeal circulation showed 1.0--0.7 color
index namely hypochromic and iron deficient.

4}y According to the animal experiment with Cr5! labeled red cells, survival life span of red cells
perfused through heart lung apparatus was shorter than that of plain non-perfused blood cells. The life
span of red cells perfused showed the same tendency not only in dogs perfused by heart lung machine
but also in non-perfused dogs.

5) The histological investigations of bone marrow in clinical cases showed the picture of insufficient
function around one week after the operation, gradual recovery following two weeks and hyperactive
function around three or four weeks after the operation. In the phase of recovery from the anemia the
findings like a erythroblastotic marrow were recognized.

6) Animal experiments for the investigation of regenerative process of bone marrow using Fe®? revealed
that appearance of newly formed red cells into the peripheral blood was appearently different until one
week after the operation in comparison with control group, showing hypo-function of bone marrow.

In the following second postoperative week the function of bone marrow began to recover gradually
and returned to normal in one month after operation. These findings agree with that of histopathologic
changes of bone marrow in clinical cases.

7) According to these results, the following treatment for the postoperative anemia was decided in
clinical cases.

Blood transfusion was undertaken for one week after operation and thereafter iron administration
was performed about ten days after, when the maximum effect of iron medication to bone marrow
could be expected.

In our clinical cases these therapies were very effective.
(Auther’s abstract)

—1592—



