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ABSTRACT

The normovolemic hemodilution is one of the various methods available to reduce (or to abolish) the use of
homologous blood during elective surgeries.

Ten patients with pressure sorves had plastic surgery without the need for allogeneic blood transfision using
this autotranfusion modality.

After vemoval of a concentrated blood unit into a common collection bayy, a quick infusion of isotonic solution
in the proportion 4:1 is carvied out up to hematocrit equal to or lower than 30% inducing oligohemia.
Consequently, blood lost during suvgery has lower erythrocyte concentration, veducing spoliation and getting
an improved tissue oxygenation. The blood collected is veplaced at the end of intervention.

The indications are those of an homologous transfusion oy, at least, when it would be judicious to make o
preoperative storage.

The proposed method was considered equivalent to homologous transfission in the cases opevated, with the
advantages of easy performance, no need for vefrigeration, and no need for laboratorial tests before transfir-
sion. In addition, the risk of immunological veactions and hematogenic transmission of infectious diseases is
abolished.
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INTRODUCTION

Blood autotranfusion is an old practice that was al-
most abandoned when homologous transfusions be-
came simpler and easier to be carried out'’’. The in-
creasing frequency of complications related to ho-
mologous blood, mainly the risk of viral disease trans-
mission, led to retaking previous methods and stimu-
lated the search for new alternatives.

Hemodilution is an autotranfusion modality intro-
duced by Messmer? in 1972. It has gained growing
importance as investigators began to deeply study it
and its use in diverse medical specialties has increased
(general and cardiovascular surgery, gynecology and
obstetrics, urology, orthopedics, anesthesia, hematol-

ogy). The proposed procedure is based upon well-
defined pathophysiologic procedures #'. The circulat-
ing volume is more important than hematocrit in
maintaining hemodynamic stability, as well as the tis-
sue oxygenation up to the limit of 20% hematocrit
@, Compensatory mechanisms are put into action,
such as the increased blood flow, the capacity of oxy-
gen extraction, and the decrease of oxygen affinity for
hemoglobin, making its release to tissues easier'™ ©.
The 30% rate was shown to be that with a better level
of oxygen transference'”

The viscosity decrease and the transient volume in-
crease caused by hemodilution lead to an  increased
cardiac output, venous return, and peripheral vascu-
lar resistance, thus increasing blood flow and improv-
ing vital organ, skin, and muscle pertfu-
sion'® %9,
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followed the usual standards for major surgeries. The
collected blood was kept at the operating room up to
the transfusion time at the end of surgical procedure.

Laboratory assessment of the method included com-
plete blood count (erythrocyte count - HM, hemo-
globin — Hgb and hematocrit — Hrt) and tests to evalu-
ate coagulation (platelet count — PLT, prothrombin
activity — PA, partial thromboplastin time — PTT, bleed-
ing time — BT), performed immediately before and
after hemodilution and three days after surgery when
hemodynamic stability was established.

The size and type of flaps, the weight of discarded
compresses, and clinical parameters (blood pressure,

continuous eletrocardiography) as well as the use of

indwelling catheter were considered preoperative pa-
rameters (Table I). Patients’ weight, when required,
was estimated by approximation.

All patients received 100 mg of iron daily for 2 months
after surgery.

RESULTS

The maximum collection period of time was 15 min-
utes. The time spent in hemodilution and the time spent
in the immediate preoperative preparation were almost
the same (approximately 40 minutes). Detectable pre-
operative blood loss ranged from 300 to 475 ml.

The values of blood pressure, pulse, diuresis, and oxy-
genation were within the desirable standards. Con-
sidering the preset hematocrit range (27% to 30%),
clotting factors and platelet count remained within
the normal range. In one patient, hemodilution sur-
passed the planned time, leading to a 22.5% hemat-
ocrit with a platelet count variation of 41%, prothrom-
bin activity of 51%, and infinite partial thrombopla,\-
tin time with no clinically significant changes in clot-
ting or any other disturbance that could interfere in
the surgical or anesthetic procedure (case 8).

Laboratorial assessment on Day 3 showed a hemo-
globin loss up to 18.9% and normal coagulation tests
(Table 1I).

DISCUSSION

Hemodilution is a widely accepted autotranfusion
modality 101112 Tt always aims at avoiding homolo-
gous transfusion risks. Among these, one can men-
tion the possibility of hepatitis, AIDS, citomegalic

inclusion disease, tripanosomiasis, and malaria trans-
mission, as well as the risk of immunological reac-
tions.

Stored blood has some disadvantages, such as a 2,3-
diphosphoglyceric (2,3-DGP) acid loss, which is im-
portant for oxvgen tissue release, an increase in lactic
acid, potassium and ammonia concentration, as well
as a loss of coagulation factors V and VIIT 5 1514,

One must remember that the AIDS virus takes 6
months to be detectable by routine tests and also that
there 1s an estimated contamination of one in cach
50,000 blood bags''?'. Another important data is that
approximately 10% transfused people acquire hepati-
tis' 13,

Collected blood for hemodilution may be kepr at room
temperature for up to 6 hours* ' at the operating
room, which virtually eliminates the potential risk of
loss or container exchange.

The use of colloids or crystalloids is largely discussed.
Considering that only 25% of an isotonic solution
{cr\'xtal]c)id) volume remain within the intravascular
space ¥ the volume to be replaced will be 4 times
greater than the withdrawn volume if a normovolemic
hemodilution is desired. If colloids are used, the vol-
ume will be equal to that withdrawn, which requires
a larger number of collection bags. Another possibil-
ity is the use of both diluents together'> '

One must remember that the patient with a pressure
sore 1s exposed to the underlying disease, a long hos-
pital stay, previous spoliating surgeries (debridement),
and a continuous blood loss through the open wound.
For these reasons, this type of patient rarely has a high
hemoglobin level and, as a consequence, a preopera-
tive blood storage is desirable. In addition, the recep-
tor graft area preparation generally includes the re-
section of bone prominences involved in bedsore eti-
ology and this procedure causes a considerable blood
loss.

The anemia severity tolerated by an individual has not
been established . Levels of 9 g/d1''”, 8 g/dI'*, even 7
g/dI10- 1718 gre accepted by some authors. However,
fatigue and morbidity may be considerable in patients
with significant acute blood losses, requiring up to 6
weeks for recovery.

The contra-indications for hemodilution are anemia
(hemoglobin < 11 g/dl), kidney diseases (because the
large volume can not be excreted), severe heart dis-
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cases (because the compensatory responses are lim-
ited), and low clotting protein concentration'!¥.

CONCLUSION

Indications of hemotransfusion are multiple and sub-
jective, as well as the desired optimal postoperative
hemoglobin levels.

The surgical technique, the use of vasoconstrictors and
thermocautery, as well as controlled hypotension are
some of the factors that minimize spoliation.

The major objective was the maintenance of a hemo-
globin concentration of approximately 10 g/dl on Day
3 after surgery, which was achieved when postdilution
hematocrit was between 27% and 30%., with no co-
agulability change. Even in the case in which the stan-
dardized conditions were exceeded, the procedure
maintained its efficacy, which shows its safety.

Indications of normovolemic hemodilution are those
of a moderate homologous transfusion, or, at least,
when a postoperative blood storage is desirable, since
both methods are unequivocally similar as for volume
replacement with indisputable advantages. It should
be used in surgeries for which a hemoglobin reduc-
tion below 10 g/dl is expected such as in the treat-
ment of pressure sores.

In conclusion, the procedure is simple and easily per-
formed. It has a favourable cost-benefit ratio and no
risk of blood-transmitted diseases or immunological
reactions. I can be performed by the surgical team
itself and does not require a significant change in the
pre-, peri-, and postoperative routine.
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