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Spinal surgery for scoliosis has been performed on 76 children and teenagers in the years 1983 to 1989. 54
girls between 7 and 20 years of age (average : 14 and a half) and 22 boys between 9 and 18 years of age (average :

14) were operated on.

Blood salvage techniques such as differed autotransfusion hemodilution, controlled hypotension and the use of a cell-
saver allowed a decrease in the amount of homologous blood transfusions, thereby reducing the risks of transmitted
diseases such as hepatitis and AIDS. 48 % of the patients in this series received no homologous blood on the
whole. Since the introduction of a complete program of blood salvaging techniques, homologous blood transfusions

have been necessary in less than 28% of the patients.
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The aim of this study is to review the various
blood salvaging methods and to evaluate their applica-
tions and limits.

1. Differed autotransfusion requires blood predep-
osition 3 to 5 weeks prior to surgery (4,15,24) and
may be performed in one or two ways: either by col-
lecting blood sequentially (two to four units at a time)
or by the "leapfrog" sampling transfusion technique
(fig. 1). The latter has serious limitations in spinal
surgery due to the various associated pathologies such
as cardiovascular malformations, chronic anemia, cere-
bral palsy. It is required that hemoglobin be equal or
superior to 11 ¢/100 ml. and that hematocrit be equal
or inferior to 12% of the blood volume. (1)

Eventually, iron supplements are prescribed to eve-
ry patients entering the blood salvage program (23).
Large scale studies disclose that complications vary
from 0 to 5 % (23,11). A reduction in platelet count
and coagulation factors, a lowering of oxygen trans-
port capacity, a lowering of pH as well as an increase
in serum potassium are often reported.
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2. Normovolcmic hemadilution can be associated
to autotransfusion and implies collecting blood at the
beginning of the operative procedure followed by cell-
free plasmarlike solutions fluid replacement (acute he
modilution). Hemotrocrit values and blood losses are
then estimated at regular intervals and fluids adminis
trated accordingly.

The same cell-free solutions may be used for vol-
ume per volume blood replacement, physiopathology of
hemodilution iswell known : lowering of the hem-
atocrit induces a decrease in blood viscosity, an in-
crease in cardiac output and in venous return to the
hears. Hence the inrease in capillary blood perfusion
compensates for the decrease of oxygenation due to he-
modilution (1, 18, 19).

3. Controlled hypotension aims at maintening a
mean systolic pressure of approximately 60 to 80
mmHg through the operation. Children and teenagers
withstand better tissue anoxia than adults but the risk
of spinal cord ischemia must not be overlooked. Ac
cording to various authors, controlled hypotension re
duces blood loss by approximately 40 to 50%. For
some (10,14,17) it may also shorten the operation it
self, aview that remains controversial (6).

4. The cell-saver has been devised to harvest
blood in the operating field and to perform autologous
blood replacement after filtering and of old and fragile
cells.

In spinal surgery, this device alows areturn of 30
to 60 % of the red cells mass lost intraoperatively
(6,12,20). Figures that are lower than in cardiac sur-
gery for several reasons : smaller motion tubes are
used in spinal surgery with a higher risk of red cells
destruction; there is less blood pooling in body cavi-
ties in orthopaedic than in vascular surgery; more
blood is lost in sponges during packing-off in spinal
deformity surgery (16). Surgery for cancer and intes-



tine contra-indicates the use of the cell-saver, although
infections hazards are limited.

The acquisition of a cell-saver is economical,
sound in view to avoid the need for homologous blood
replacement (6,7). Moreover, it is the only means of
blood replacement accepted by Jehovah's witnesses
(25).

5. Great care must be taken in patients position-
ing in order to avoid unnecessary abdominal pressure
of an elevation in the inferior vena cave pressure
(20,21).

Additionnaly, infiltracting the operative scar with
diluted adrenalin (1.500.00) significatly reduces local
bleeding. Dissection must be subperiosteal and bone
wax used in bony bleeding (33). Autologous iliac graft
sampling and posterolateral grafting procedures are the
most important bleeding sourcess and must be there-
fore the last procedures to be performed.

Somesthesic evoked potcntiels safely allow to
manitor the spina cord function during surgery and ef-
fectively saves time by avoiding unnecessary intrao-
perative awakening of the patient (2,8).

MATERIAL AND METHODS :

Spinal surgery for scoliosis has been performed on
76 children and teenagers in the years 1983 to 1989.
54 girls between 7 and 20 years of age (average : 14
and a half) and 22 boys between 9 and 18 years of age
(average: 14) were operated on.

The group included the following pathologies : idi-
opathic scoliosis (35), Marfan syndrome (2), Pradcr-
Willi (1), neurofibromatosis (2), myopathies (4), neu-
rological scoliosis (10), congenital deformities (7),
Lobstein (1), spondylo-epiphyseal dysplasia (2), ky-
photic Pott's disease (3), others (9).

Most surgical procedures were anterior and for pos-
terior fusions with Cotrel-Dubousset instrumentation
(52), Harrington-Luque rods (20), others (4). Com-
bined anterior and posterior fusions were performed as
single stage operations on six patients, as two stage
operation on five patients. Wherever possible, deferred
autotransfusion, normovolemic hemodilulion, con-
trolled hypotension and the cell-saver have been em-
ployed, as well as evoked potential monitoring. Ho-
mologous blood was used only when hcmoglogin
value fell below 8 g/100 ml. in spite of the blood sal-

vage.
RESULTS

Out of the 76 patients which were operated on,
48% received no homologous blood. The average oper-

ating time was 5 hours and twenty minutes (extreme :
1-13h.).

The cell-saver was employed 52 times and allowed
an average blood volume salvaging of 30%. Mean
blood losses were 50,4 ml/kg (extreme : 12-146).

There were no significant correlation between
blood losses and the number of vertebrae involved in
the fusion (correlation coefficient : R = 0,44, fig. 2)
nor between blood losses and duration of surgery
(R=0,3, fig. 3)

The various blood salvaging procedures have been
used more extensively in 1988 and 1989 (fig. 4). In
these last two years, 45 spina fusions were performed;
22 children entered a complete blood salvaging pro-
gram and only 4 eventually had to receive homologous
blood replacement (18%) (fig. 5.).
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Fig. 4 : Blood Salvage Techniques
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DISCUSSION

Because of the risks of homologous blood transfu-
sions, patients undergoing major spinal surgery are in-
creasing included in blood salvaging programs, which

rely a coordinated medical team and well organized pre-
depositing of blood.

The study indicates that a complete blood salvag-
ing program has been applied 9 times more often in
the surgery of idiopathic scoliosis than in deformities
of other origins, because of the many contra-
indications associated in the latter cases such as cardiac
malformations and chronic anemia
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