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SUMMARY:

In this study. 2I patients between the ages of 40 and 75 (mean age 61) who were within the first 48 hours
of acute ischaemic stroke were included. Isovolaemic haemodilution with Dextran 40 (rheomacrodeks) was
applied. the mean Htc value was 43 +-4.8 (38-55) before treatment. After five days of haemodilution therapy.
the value descended to 35+-2 which is a significant change. The ratio of neurological defidts also showed a
decrease. Improvement in EEG findings and P02 levels observed were not considered significant. No complica­
tions were observed during the treatment.
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Positive results with haemodilution therapy in pa­
tients with acute ischaemic stroke. have recently be­
en reported in the literature (4.5.10.15).
Haemodilution. reduces the haematocrit value which

is an important risk factor (8) even when it is close
to the upper limits of normal and therapy redudng
blood viscosity gives rise to an increase in cerebral
blood flow (3).Besides. reduction in the viscosity dec­
reases in peripheral resistance. and increases cardi­
ac output (12).

Increase in the cerebral blood flow provides the
accumulation and spreading of thrombus and speeds
the process of thrombolysis (13).Various authors re­
port the most appropriate haematocrit level for inc­
reasing cerebral blood flow to be about 32-33%(10.14).
It is also reported that a slight elevation in the oxy­
gen delivery capacity along with increase in cerebral
blood flow (6).

It is recommended to start haemodilution within

the first 48 hrs. (10).According to the clinical presen­
tation. haemodilution can be isovolaemic. hypovo­
laemic and hypervolaemic. however the types are not
very strictly distinguished (5).

MATERIAL and METHODS

In this study. 21 patients between the ages of 40-75
(mean age of 61) who are within the first 48 hours
of acute ischaemic stroke and cerebral haemorrhage
and oedema excluded by CT scan. were included. Re­
cent myocardial infarction angina pectoris. cardiac in­
sufficiency. anticoagulant therapy. serious
hypertension (250/130mmHg and above). renal failu-

reoprogressive systemic diseases. deep coma. and ini­
tial haematocrit values above 55%and below 38%we­
re the criteria for exclusion from the trial. Patients

with completely reversible neurological deficits wit­
hin 24 hours were also excluded.

On the first day. the haematocrit value was tes­
ted and 1000 ml dextran 40 (Rheomacrodex) perfusi­
on was given. On the second day according to the
haematocrit level. blood was taken from the patient
and same volume of dextran 40 transfused within the

following 8 hours. With hematocrit levels below 38%.
500 ml dextran 40 was directly perfused without blo­
od removal. The procedure was repeated for 5 days
on condition that haematocrit value was maintained

above 33%. The patients were discharged with a re­
gimen of dipyridamole (2x75 mg daily) and during
follow-up examinations were performed at the end
of haemodilution therapy (5th day) and at the end
of the first and 3rd months with the modified Scan­

dinavian stroke group scores for evaluation.

RESULTS

The mean Htc value was 43+/-4.8 (38-55)before

treatment. After five days ofhaemodilution therapy.
the value descended to 35+-2 which was a significant
change (p<0.001) (Table 2).

The mean score of the patients after haemodilu­
tion therapy was 53. while the value was 38 before
treatment. This is again a statistically significant chan­
ge (P<0.001) (Figure 1).
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Table: 1 Score Table
Consciousness

Fully consdous
Somnolent. can be awakened to full consdousness

Reacts to verbal command. but is not fully consdous
Eye movements

No gaze palsy
Gaze palsy or nystagmus present
Conjugate eye deviation

Arm. motor power*
Raises arm with normal strength
Raises arm with reduced strength or mild incoordination
Raises arm with flexion in elbow or serious incoordination

Can move, but not against gravity
Paralysis

Hand. motor power*
Normal strength
Reduced strength in full range
Some movement. fingertips do not reach palm
Paralysis

Leg. motor power*
Normal strength
Raises straight leg with reduced strength or mild incoordination
Raises leg with flexion of knee or serious incoordination
Can move. but not against gravity
Paralysis

Orientation

Correct for time. place and person
2 of these

1 of these

Completely disorientated
Speech

No aphasia
Limited vocabulary or incoherent speech
More than yes/no. but not longer sentences
Only yes/no or less

Facial palsy
None/dubious
Present

Gait
Walks 5m without aids
Walks with aids

Walks with help of another person
Sits without support
Bedridden/wheelchair

Sensory deficit
None
Present

Maximal score

• Motor power is assessed only ·on the affected side.
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Figure 1- Mean scores before and after treatment

Table: 2 Haematocrit Levels

BeforeAfter
treatment

treatment

Haematoait levels'

43+4.8
35+2

(38-55)

(33-40)

The patients were clinically grouped according to
their scores: 1. Serious (0-30 points). 2. moderate
(31-50).3. mild (51-62).Before treatment 17 patients
(81%) belonged to the 'serious' and 'moderate' gro­
ups, at the end of the fifth day 5 patients (24%)were
in these groups, while the number was only 2 (9.5%)
at the end of the 3rd month (Table 3).

Comparison of the EEG findings before and after
treatment yielded the following figures: Ten patients
(48%)had mild or serious slowing in background ac­
tivity before treatment. while 6 (29%)had diffuse or
focal slowing in background activity after treatment
(Table 4).

No significant changes in serum electrolytes and
02 and PC02 values were noted before and after tre­

atment (Table 5-6).

Table: 5 Serum Electrolytes

BeforeAfter
treatment

treatment

K

4.2 mEq
4.4 mEq

(3.3 - 5)
(3.6 . 5)

Na

141.2 mEq
140.0 mEq

(130 - 156)
(132 - 150)

Table 6: Po, and PCO, Values

BeforeAfter
treatment

treatment

PO,

81 MmHg
85 mmHg

(61 - 108)
(74 - 110)

PC0,

38.6 mmHg
38.0 mmHg

(32 - 44.5)
(34 - 42)

Table: 3 Clinical Assessment

BeforeAfterFirst controlSecond control
Score

treatmenttreatment(end of 1st month)(end of 3rd month)

0-30

5 (24%)2( 9.5%) 2 (9.5%)1( 4.7%)

31-50

12 (57%)3 (14.5%)2 (9.5%)1( 4.7%)

51-62

4 (19%)16 (76%)17 (81%)19 (90.5%)

Total

21 (100%)21 (100%)21 (100%)21 (100%)

Table: 4 EEG Findings

NormalMildSerious
EEG

within normaldiffuse or focaldiffuse or focal
limits

slowingslowing

Prior to
11(52%) 5 (24%)5 (24%)treatment

After
15 (71%)

5 (24%)1 (5%)treatment
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DISCUSSION

In this study. isovolaemic and hypervolaemic ha­
emodilution therapy were applied. However. Dext­
ran 40 used in this study. causes a mild increase in
blood volume. Even given in equal volume to volu­
me of removed blood it causes a 40%rise in total plas­
ma volume (14). As a result. the haemodilution
applied in this trial was hypervolaemic.

Hypervolaemic haemodilution therapy is esped­
ally effective in ischaemic infarction regions in which
the collateral drculation may be available (1.11.16).
In haemodilution while the first blood sample is be­
ing obtained. Dextran 40 perfusion can not be per­
formed simultaneously and this gives rise to a
decrease in blood volume which subsequently cau­
ses a decrease in blood pressure. As a result. perfusi­
on of the cerebral tissues is injured (5.13).

Considering that patients with ischaemic stroke
might not have received enough fluid until they re­
ach hospitaL hypervolaemic haemodilution seemed
to be more suitable. Because of the platelet activa­
ting effect of venesection (B). a method requiring the
least blood removal was preferred. The reasons for
the exclusion of patients with deep coma. hyperten­
sion. cardiac disease and haemorrhagia on CAT scan
are the after effects of hypervolaemic haemodiluti­
on: This kind of treatment increases the plasma vo­
lume to a certain extent and consequently affects
cardiac output (11.13).Besides. haemodilution incre­
ases cerebral oedema and fadlitates cerebral haemorr­

hagea (17).

Patients whose symptoms completely recovered
within the first 24 hours were also excluded from the

study with the consideration of a possible ischemic
attack. Patients with Htc values below 38%were exc·

luded as the risk of Htc as falling below 33% is high
and when Htc value is below 33%.even lif the cereb·

ral blood flow increases. the oxygen binding is redu­
ced (7).

A significant improvement in the clinical assess­
ment of the patients was noted. Before treatment 17
patients (81%) were in the serious and moderate gro­
ups. at the end of haemodilution therapy 5 patients
(24%)were in these groups.

Various authors report positive results with hae­
modilution therapy (2,3.9).Improvement ofEEG fin­
dings after haemodilution therapy is again another
finding of this study in common with the literature
(15).

No adverse effects were observed during tre­
atment.
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It is possible to conclude that haemodilution the­
rapy is effective in ischaemic stroke cases if perfor­
med under certain conditions.
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