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Discussion to the papers by N. A. Matheson, U. F. Gruber and
H. G. Lasch

WALTERS. There is no doubt that high molecular
weight Dextran causes sludging of red cells resulting in a
deleterious effect so far as oxygen is concerned. The old
Dextran 150 is beneficial in many cases of hypovolaemic
shock, but Dr Stalker of Aberdeen has produced evidence
(Stalker, 1967) in animal experiments that infusion of
high molecular weight Dextran results in necrosis in the
liver and myocardium. Is there any evidence of such
deleterious effects in man? It seems surprising if this has
not come to light in view of the fairly widespread use of
Dextran over a number of years.
BULL. The original Dextran was subjected to clinical

trials soon after the War. We took part in these at the
Birmingham Accident Hospital and 100 patients with
burns were treated with this material in lieu of plasma.
No appreciable difference in results could be detected as
compared with plasma. There was, however, occasional
evidence of a temporary increase of bleeding time.
Arising from Dr Stalker's work a new Dextran specifica-
tion, Dextran 110, has been devised. In Stalker's experi-
ments with the original clinical Dextran there were no
fatal effects in the rabbits but at a few days after infusion
micro-infarcts were found in sacrificed animals. These
were absent with the new Dextran 110.

I agree with Dr Gruber that 1% Rheomacrodex
(Dextran 40) has considerably less viscosity than 10%.
However, 1 % protein also has considerably less viscosity
than whole plasma. The plasma viscosity we are interested
in is that ofthe circulating mixture ofDextran and plasma
protein as compared with that ofplasma alone. IfDextran
40 is properly called 'Low Viscosity Dextran' then we
might expect its mixtures in circulating plasma to have a
lower viscosity than plasma alone. I would like evidence
of this.
MATHEsoN. I was not directly involved in the earlier

work by Dr Stalker. The animals did not die of the in-
fusions, but there were multiple micro-infarcts in liver,
myocardium, adrenals and kidneys. At that time the
molecular weight specification was about 170,000. Death
did not occur in animals receiving solutions of molecular
weight 70,000. I believe that Dextran 110 also causes
abnormal red cell dispersion. This results in a dispropor-
tionate increase in blood viscosity, particularly when the
flow is slow.
GRUBER. The volume effect is tremendously impor-

tant. With a patient who has lost 2-3 litres of blood or
plasma, if this is replaced early, additional therapy has a
very small effect and minor side-effects cannot be de-
tected. This is why the old British Dextran is good when
it is used properly, i.e. early and if volume is restored
completely.

If the total amount of colloid is increased, total blood
volume will be increased, the haematocrit drops and
viscosity is lowered. I am quite unconcerned that the
viscosity of 1% Rheomacrodex is higher than that of 1 %
blood albumin. I have never seen an experiment showing

that 1 % albumin or protein has an anti-thrombotic effect,
but Dextran does.
WALDER. Our measurements suggest that Dextran 40

given to an animal or man reduces viscosity because of its
osmotic properties. The same degree of reduction can be
obtained by expanding the animal's blood volume with
many other fluids such as, for example, saline. There is
probably no magical property of Dextran 40 which de-
creases blood viscosity, only its volume expanding
property (Meiselman & Merrill, 1966).
MATHESON. Rheomacrodex (Dextran 40) does more

than just dilute the blood. By measuring red cell disper-
sion optically it can be shown that a certain concentration
of Dextran 40 disperses red cells of man and dog but not
of the rabbit, and this is a specific property not shared by
other Dextran fractions of different molecular weight.
Its relevance to the total flow-promoting effect is another
matter.
The properties ofDextrans depend on molecular weight

and molecular weight distribution. The old British Dex-
tran had a molecular weight of 150,000 and this is the
Dextran that caused red cell clumping. The specification
has since been changed and British Dextran is now 110;
then there is Dextran 70,000 (Macrodex) and Dextran
40,000 (Rheomacrodex). It is the latter which has a
specific flow-promoting effect.
GRUBER. How do you compare different colloids?

What concentration of albumin is needed?
WALDER. If normal saline is given it will temporarily

improve the circulation.
GRUBER. The effect is different in 10 min, 20 min or

1 hr. With haemodilution by Dextran there is an increase
in volume and an anti-thrombotic effect. Thus there are
several factors involved rather than one specific one and
no-one can assess them all, as it is impossible to change
only one factor at a time.
WALDER. I agree.
CASEY. Last year I was associated with some work on

liver blood flow following haemorrhage with reduction
of the blood pressure to about 35 mmHg. After intro-
duction of either Krypton-85 or dyes, clear areas showed
within the liver which did not have any flow. A similar
change was found in the kidney 3 or 4 years ago where
there were large, irregular areas in the cortex which had
no flow. Perhaps these areas have difficulty in regaining
the normal flow pattern following therapy. Rheomacro-
dex (Dextran 40) might be helpful. This might be the
explanation for infarcts throughout internal organs
following the use of British Dextran.

BASU. All the speakers have emphasized that the main
object of treatment of shock is to increase tissue perfusion
either by volume replacement or by giving adrenergic-
blocking drugs. We have heard of heparin or strepto-
kinase being given to patients with shock and success
being claimed for each form of therapy. It is doubtful if
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544 Discussion

the coagulation disturbances in shock are primary patho-
logical processes. Because of this and the difficulty in
distinguishing between defibrination and primary hyper-
fibrinolysis, I wonder if it is justified to modify the
coagulation-fibrinolytic balance by specific therapeutic
measures.
LASCH. In all our obstetric patients developing con-

sumption coagulopathy we observed secondary fibrino-
lysis, mainly demonstrated by the presence of fibrinogen-
degradation products formed by fibrinolytic activity. In
such cases we would never try fibrinolytic treatment if
there are split products in the blood. Interruption of the
intravascular clotting process by heparin administration
and if necessary simultaneous infusion of Cohn's
Fraction I is the safest way to manage this type of bleed-
ing in obstetric patients. Secondary fibrinolysis also
disappears. The use of anti-fibrinolytic agents is contra-
indicated because they favour precipitation and fixation
of fibrin in the vascular periphery.
The coagulation laboratory has a very important task

as far as the diagnosis and management of coagulation

problems in shock are concerned. There are only a few
reliable indicators for differentiation between consump-
tion coagulopathy and hyperfibrinolysis. Thrombocyto-
penia and demonstration of functional platelet defects is
typical for diffuse intravascular clotting. Assays of the
fibrinolytic system are not suitable for rapid diagnosis of
hyperfibrinolysis. However, differentiation may be accom-
plished by thrombo-elastography with recalcified, platelet-
rich, normal plasma and the patient's plasma Factor IX
plus Factor I. In the presence of fibrinogen split products,
polymerization will be incomplete as shown by a narrow
maximal amplitude, whereas it is normal in defibrination
due to consumption coagulopathy.
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