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the patients in previous series have had alcoholic cirrhosis com-
pared with only 46% of our patients, but the distribution of
lesions shown to be bleeding in this group was similar to that for
the complete series. Few of our patients, however, were ad-
mitted after an acute drinking bout. Among previous authors
only DaGradi et al.5 seem to recognize haemorrhage from
gastric varices, which we found to be a relatively common site.

Failure to locate the source of bleeding was more common in
our series than in previous reports, but our criteria may have
been more stringent. Retained blood was a problem in only five
cases and we did not use gastric lavage because it may produce
artefactual bleeding.10 In 40% of those examined within three
hours and 60% of those examined later the bleeding had already
stopped and if multiple lesions are found then it may be
impossible to decide which was bleeding. Thus endoscopy
should be performed as soon as blood volume has been restored
so that if bleeding continues the most appropriate treatment can
be selected.
Moderate or large oesophageal varices can be shown without

difficulty on barium meal examination, but it may be difficult to
obtain the appropriate films in severely ill patients. In this
series, however, though oesophageal varices were present in
every case they were the source of bleeding in only 19 patients.
So far we have been unable to establish any definite radiological
criteria for the diagnosis of gastric varices, which were the
source of bleeding in 11 cases. A double contrast technique may
help with this problem. Though in this series chronic peptic
ulcers were always correctly diagnosed from the barium meal
examination it has been estimated that 20%-40% of duodenal
ulcers are missed by standard barium meal eaminations," and
acute superficial lesions, which were the source of bleeding in
nearly a quarter ofour patients, cannot be diagnosed at all. When

multiple lesions have been shown radiographically there is also
no means ofknowing which was responsible for the haemorrhage.
In our view an emergency barium meal examination is not indi-
cated when an adequate endoscopic examination can be made.
The main hazard of endoscopy in patients with liver disease

is that the sedation required may precipitate hepatic encephalo-
pathy, and diazepam should be given with the greatest caution.
Though it is often possible to withhold sedation it is also im-
portant that the patient should not become agitated as this may
precipitate further bleeding. In our experience alcoholic patients
are particularly apt to become violent after diazepam. Endoscopy
in patients such as ours requires considerable experience and
should not be attempted by the novice. Though at present we
cannot prove that the information gained leads to better manage-
ment and a lower mortality we would suggest that the potential
hazards of the procedure are more than outweighed by the
advantages of obtaining accurate information about the source
of bleeding.
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Today's Treatment

Blood and Neoplastic Diseases
Thrombosis: Treatment and Prophylaxis
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Thrombosis is the conversion of blood from a fluid to a
gel-like state inside a blood vessel during life. Two impor-
tant mechanisms are concerned: the conversion of fibrino-
gen to fibrin with the entrapment of red blood cells within
the fibrin mesh, and the adhesion of platelets.

Effect of Thrombosis

Thrombosis in an artery will partially or totally occlude the
lumen and so restrict the blood flow. This prevents blood
reaching the tissue which the artery supplies. The survival
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of the tissue depends upon the rate of occlusion, the presence
or absence of collateral vessels, and the sensitivity of the
tissues to anoxia. When the artery is an end artery the tissue
will die, but in most places collateral vessels exist which
save the tissue, though the -blood flow rarely returns to nor-
mal. Some tissues, such as the brain and heart muscle, are
very sensitive to ischaemnia and will die after a few minutes
of anoxia. The ischaemia caused by arterial thrombosis can
be made worse (by further thrombosis, iblocking the entry of
blood from collateral vessels, and by distal occlusion *by
small emboli from the primary thrombus.
Thrombus in a vein has three major effects. Firstly, blood

flow is prevented, causing pain and swelling in the tissues
being drained by the vein concerned. Secondly, the throm-
bus may fragment and move on through the heart to
obstruct the pulmonary circulation, and thirdly, the throm-
bosis may destroy the valves. The effects of venous throm-
bosis are exacerbated by extension of the thrombus and the
absence of collateral vessels.
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Ideal Treatment

The only treatment that will save tissues threatened by
anoxia after an arterial thrombosis is one that rapidly restores
the tissue blood flow. The ideal treatment of venous throbosis
is removal of the thrombus: not only will tis restore blood
flow but it will also remove the risk of pulmonary embolism,
and possibly save the valves. If it is not possible to remove
a thrombus treatment should ensure that the thrombus does
not extend by giving anticoagulants, or become an embolus
by occluding the vessel downstream to the thrombus. Neither
of these approaches are ideal, but they often have to be used.

Thrombolysis

Thrombolysis is the pharmacological removal of thrombus
and -there are two drugs which can be used to dissolve
thrombus, streptokinase and urokinase. Streptokinase is de-
rived from the streptococcus. Because it is a foreign protein
it may cause allergic reactions and stimulate the production
of antibodies, which may prevent i-ts action. Urokinase is
extracted from human urine, is not a foreign protein, and
does not have these disadvantages. Urokinase is far more
expensive than streptokinase, so that most of the research on
thrombolytic -therapy has been done with streptokinase (S.K.).

S.K. is given intravenously. An initial loading dose of
600,000 units is given in half-one hour, followed by 100,000
units hourly. Treatment is continued for at least three to
four days and its effects assessed *by some form of
angiography. S'maller doses given nearer to the thrombus
and larger systemic loading doses have been tried, ibut have
no special advantage to reconmnend them. It is possible to
measure the level of antistreptococcal antilbodies and calculate
the loading dose, but if this cannot be done an initial dose of
600,000 units should be used because this has been shown to
be adequate for 95% of the population. In the other 5%
effective thrombolytic activity will not be reached until
another 2-300,000 units of S.K. have been given.
Treatment can be monitored by measuring the fibrino-

lytic activity of the blood, but in practice most clinicians
measure the prothrmbin time and reduce the dose if this is
excessively prolonged, or if bleeding occurs. Allergic re-
action, such as fever, can be suppressed with antihistaniines
or cortisone. The effect of streptokinase can be reversed 'by
giving epsilon-amino caproic acid, fresh blood, or fibrinogen.
Because streptokinase may dissolve any existing thrombus it
is contraindicated when the patient has a peptic ulcer, a re-
cent operation-particularly any arterial operation-or any
potential bleeding site.

USE IN ARTERIM THROMBOSIS

The effect of S.K. on acute coronary artery occlusion has
been studied extensively. The results indicate that the effects
of coronary artery occlusion cannot be ameliorated 'by
thrombolytic drugs. There are two reasons for this. Firstly,
the interval between the occlusion of a coronary artery and
the death of the myocardium it supplies its so short that
treatment is usually begun too late. Secondly, many cases of
acute myocardial ischaeniia have little or no thrombus in
the arteries.

S.K. is contraindicated in cerebral artery thrombosis. The
brain dies after three minutes of anoxia, 'but it takes at least
30 minutes to activate the fibrinolytic system. Thrombolysis
after infarction may cause haemorrhage into the infarcted
area and worsen the brain damage.

Peripheral artery occlusion is commonly due to emboli
from the heart or thrombosis on pre-existing atheroma. Em-
boli are susceptible to lysis, but the thrombus on an athero-
matous plaque is usually only a snall part of the obstruct-
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ing mass so its removal has little effect. Studies of the effect
of S.K. on arterial emboli show that about 70% can be dis-
solved with the salvage of many linibs, 'but the thrombus
may fragment and embolize further down the limb. In fact,
S.K. is rarely used because the results of thrombolysis have
been surpassed by surgical embolectomy since the develop-
ment of the Fogarty catheter.
Though acute thrombosis on atheroma can cause gangrene

of the lower limb, it usually makes the leg only cold and
painful because the pre-existing stenosis has stimulated the
development of collateral vessels. If the leg is viable and
shows early spontaneous improvement it is wiser to let the
situation settle and then choose a permanent way of im-
proving the peripheral blood flow.

USE IN VENOUS THROMBOSIS

The soft, red, non-adherent thrombus found in peripheral
vein thrombosis is very susceptible to thrombolysis. Un-
fortunately this type of thrombus rarely causes physical signs
other than pulmonary embolism. If the thrombus is dis-
solved before it becomes adherent to the vein wall the valves
may -be saved. When the thrombus is over 72 hour old and
adherent to the vein wall, or both, the chance of lysis is
poor. Many workers have reported a high incidence of late
re-thrombosis and postthrombotic syndrome symptoms after
good thrombolysis. There is no evidence that proves that
thrombolysis is a better form of treatment for peripheral
vein thrombosis (excluding the problem of pulmonary em-
bolism) than surgery or anticoagulants, or even no treatment
at all.
Pulmonary embolism is a form of arterial obstruction,

but as the thrombus comes from the veins it is best discussed
in this section. Pulmonary embolism may be divided into
four clinical types: large emboli that cause sudden death;
large emboli that cause collapse, hypotension, progressive
deterioration, and death; large emboli that cause collapse
followed by partial recovery but the patient remains hypo-
tensive and tachypnoeic; and all the emboli which cause
transient symptoms.
The near-dead and rapidly deteriorating patients need

inmnediate relief of their pulmonary artery obstruction. They
are best treated by surgical embolectomy. The patients who
recover rapidly are best treated with anticoagulants supple-
mented with investigation of the peripheral veins, and treat-
ment to prevent further embolismn. This leaves the small
group who are not dying but not getting better because
they are still embarrassed by their pulmonary artery ob-
struction. In these circumstances thrombolytic agents are in-
dicated. The published studies comparing thrombolytic
agents against heparin show a significant effect on pul-
monary artery resistance at 72 hours by thromnbolytic
therapy, but no difference between S.K. and heparin after
six or seven days. Therefore, thrombolysis is only indicated
when the clinician feels that it is necessary to produce a
rapid rather than a slow improvement in pulma artery
resistance. There is no evidence that rapid thrombolysis has
any long-termn value in the less ill patients. Of all the con-
ditions in which thrombolytic agents have been tried, severe
pulmonary embolism is the only one to have shown worth-
while results.

Thronbectomy
Thrombus can be removed more quickly by surgical tech-
niques than with thrombolytic drugs, but only when the
thrombus is fresh and non-adherent. The technique has
been simplified by the introduction of the Fogarty ballom
catheter, which has not only made the actual removal easy
but ena-bles it to be done from a point distant from the
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embolus-for example, an aortic bifurcation or a popliteal
embolus can be pulled out through a femoral arteriotomy,
hence making the procedure much safer.

USE IN ARTERIES

Cerebral and coronary arterial emboli are not amenable to
surgical thrombectomy because the operation could rarely
be ibegun before the damage is irrecoverable, and the arteries
are too small for ordinary surgical techniques. Emboli in
peripheral arteries can be removed with considerable success.
The main clinical problem is that it is not always possible to
decide from the history whether the patient has had an
embolus or a thrombosis. When in doubt it is worthwhile
attempting to renove the thrombus, but it may be necessary
to do an endarterectomy or bypass procedure if the attempt
fails. The long-term patency rate after a successful embolec-
tomy is very good.

USE IN VEINS

Fresh, non-adherent thrombus in the common femoral and
iliac veins is also easy to remove surgically. The presence
of many valves makes it more difficult and less successful
further down the leg. As thrombectomy and thrombolysis are
effective against the same type of thrombus, it is usually
other factors, particularly contraindications, which determine
which of the two forms of treatment one should use. There
is a high (40%) incidence of rethrombosis after initially
successful thrombectomies.

Prevention of New Thrombosis

Three types of anticoagulant can prevent new thrombosis:
heparin, defibrinating agents, and oral anticoagulants.

HEPARIN

Heparin is an extremely effective anticoagulant, but its effec-
tive use is prevented by our ignorance of the proper dose.
Animal studies suggest that an effective dose is one which
doubles the clotting time, but there is little clinical evidence
to support this. Furthernore, the dose requirement varies as

patients become resistant and then sensitive to the drug. Most
clinicians give a standard dose and do not monitor the effect,
but if the clotting time or partial thronboplastin time is not
measured the patient may be inadequately or over treated.
If regular -blood tests are not possible a miniimum dose of
40,000 units/24 hours given continuously, or four-hourly,
will anticoagulate most patients. The effect of a single dose of

heparin wears off in four hours, so that the common 6-hourly
regimen leaves the patient untreated for eight of the 24
hours. The contraindications to heparin are well known.

DEFIBRINATION

Ddibrination can be achieved by two agents, both derivatives
of snake venom, ancrod (Arvin) and Defibrase. These drugs
convet the circulating fibrinogen to pseudofibrin, which is
then broken down and removed from the blood. Blood that
does not contain fibrinogen cannot clot. These drugs are

relatively new but will shortly be available for the treatment
of venous thrombosis. They have one particular advantage:
their effect is ea;sy to measure and we know what effect is
necessary to make the blood incoagulable. From this point of
view they are superior to heparin, but they have two dis-

advantages: the initial defibrination must 'be done slowly over
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four to six hours; and, as they are foreign proteins, anti-
bodies are formed, which neutralize their effect. These prob-
lems can be overcome by using heparin to cover the initial
period of defibrination and by increasing the dose when the
antibodies appear, but the latter can be done only for two to
three weeks, after which the treatment becomes ineffective.
The antibodies disappear within six months.
The initial dose of ancrod is 2 units per kilogram, given

intravenously in four to six hours, followed by the same dose
every 12 hours given slowly by hand in 5-10 minutes. A
quick bedside fibrinogen es-say can be formed by placing some
blood in a test-tube and observing the amount of
fibrin clot in the serum. If the blood does not clot or pro-
duces a "mini clot" in the serum layer, the fibrinogen is
50 mg/100 ml or less. The contraindications are the same
as for any anticoagulant.

ORAL ANTICOAGULANTS

The conumonly-used oral anticoagulants are warfarin and
phenindione. As they alter the production of prothrombin
their effect can be assessed by measuring the prothrombin
time. When a patient is stable on oral anticoagulants a
fortnightly or even monthly blood test may be sufficient.
Clearly they are not as effective as heparin. Their effect is
adjusted to a point when the dangers of bleeding are mini-
mal and the anticoagulant effect adequate, but the antico-
agulant effect is not total. For this reason episodes of throm-
bosis may occur when patients are taking oral anticoagulants
and their value is open to considerable doubt.

USE IN ARTERIAL THROMBOSIS

When a major artery has been occluded by an embolus or
thrombosis the flow and pressure in the vessels beyond the
block is reduced and further thrombosis is likely. If this can
be prevented by anticoagulation with heparin for long enough
to allow the enlargement of collateral vessels, the circulation
may improve and the leg saved. When surgery is not con-
temlated defibrination may be a more valuable form of
anticoagulation, because not only is the blood anticoagulated,
but the peripheral blood flow is helped by the reduction of
blood viscosity. There is very little evidence that oral long-
term anticoagulation has any direct value in the treatment of
coronary, cerebral, or peripheral arterial thrombosis, but
there is evidence that it reduces the incidence of emboli from
artificial heart valves, and after myocardial infarction.

USE IN VENOUS THROMBOSIS

Peripheral venous thrombosis must be prevented from pro-
pagating because the larger the thrombus, the greater the
danger should it lbreak free and become an embolus. Patients
should be fully anticoagulated with heparin or by defibrina-
tion, followed by oral agents until the thrombotic tendency
has subsided. In the acute postoperative state this tendency
is probably short-lived and anticoagulation for a month may
well be sufficient, but patients with recurrent embolism and
a permanent thrombotic tendency may have to have anti-
coagulants for the rest of their lives. There is no evidence
that the prolonged administration of anticoagulants improves
the natural resolution of the thrombosis.
Heparin is the emergency treatment for pulmonary em-

bolism as soon as the diagnosis is suspected because it re-
duces the mortality rate. How it does -so is not clear; the two
possibilities are that it may prevent the extension of the
thrombus within the lung, or new thrombus forming in the
peripheral veins, which may then embolize. Heparin does not
prevent existing thrombus from breaidng free. As pulnonary
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emboli come from the peripheral veins, the duration of anti-
coagulation must depend upon the assessment of the duration
of risk.

Prevention of Thrombosis

There are two important causes of thrombosis: abnormali-
ties of the vessel wall, and changes in the coagulability of
the blood. Most arterial thrombosis is secondary to atheroma
in the artery wall. This stimulus is so powerful that anti-
coagulants can rarely overcome it and so long-term anti-
coagulants will not prevent arterial thrombosis. By contrast,
venous thrombosis associated with illness or surgery is due
to a change in the coagulability of the blood, aided in many
incidences by changes in the rate of blood flow, so that in
this case venous thrombosis can often be prevented with
anticoagulants.
There have been many attempts to prevent postoperative

venous thrombosis and embolism and the last few years have
seen an appreciable increase in our knowledge. The forms of
prophylaxis that have been successful may be divided into
two: those that change the rate of blood flow, and those that
change the coagulability of the blood.

PREVENTING STASIS

The two techniques shown to be effective against throm-
bosis in the calf are intermittent electrical stimulation of the
calf muscles and compression with pneumatic leggings. These
are simple mechanic procedures which can be performed
during an operation and, in the case of the pneumatic
leggings, continued afterwards. Both reduce the incidence of
the variety of calf-vein thrombosis detected with the fibrino-
gen uptake test, and probably they will also reduce the in-
cidence of pulmonary embolism-but this point has yet to
be proved.

PREVENTION OF HYPERCOAGULABILITY

There is much argument about the cause of the hyperco-
agulability after surgery because it is difficult to demonstrate.
Current interest is centred on factor X, its precursors and
inhibitors. Small doses of heparin which will not produce
anticoagulation can prevent the factor X changes that follow
surgery, and several studies have shown that low doses of
subcutaneous heparin will reduce the incidence of calf-vein
thrombosis after surgery and major medical illnesses. Studies
are in progress to find out whether this regimen alters the
incidence of pulmonary embolism. The preliminary results
look promising, but we must await the final analyses and, in
particular, the assessment of its value in preventing embolism
against its complications.
The low molecular weight dextrans are also known to

affect the coagulability and viscosity of the blood, and plate-
let function. There are several clinical studies on the effect
of dextrans on the incidence of postoperative deep vein
thrombosis with conflicting results, but most suggest that
they do have a worthwhile effect on calf vein thrombosis.
Again, the proof that they affect pulmonary embolism is
wanting but may be presented to us in the next few years
when the results of current clinical trial-s are known.

Conclusions

The effects of thrombosis are well known and apparent in
everyday practice. We have powerful drugs which affect
thrombosis and existing thrombus, but in many incidences
they are valueless because they do not act fast enough, or
we cannot use them soon enough. While making best use
of the substances that we have available, we do not have an
ideal method of prophylaxis, either for the acute or chronic
state. Despite the recent advances in our knowledge over the
whole field of thrombosis in the last 10 years, we still have a
long way to travel before mastering the problem.

Any Questions?

We publish below a selection of questions and answers of general interest

Gastrointestinal Allergy to Fruit

A child aged 14 months has a gastrointestinal allergy to cer-
tain fruits, which results in frequent loose motions. Apart
from avoiding the allergens, and giving daily ascorbic acid
supplements, is any other treatment indicated?

Food allergy is probably more common than is usually
realized. It is often but not invariably associated with evi-
dence of atopic infantile eczema or asthma and may produce
a variety of symptoms. The most widely known are vomit-
ing, diarrheoa, urticarial rashes, and wheezing, but occasion-
ally a more non-specific syndrome of failure to thrive is
found. Antigenic avoidance during the early symptomatic
years is probably the best therapeutic policy. Where, as in
this case, specific, largely vegetable allergens have been re-
cognized, this should not be too difficult. It becomes more
of a problem in children who are allergic to milk proteins
and meat proteins. Most children with gastrointestinal aller-
gies show improvement as they pass into middle childhood.
Such improvement may well occur despite continued in vitro
or in vivo evidence of the existence of reaginic antilbodies. By
trial and error it is worth trying to reintroduce the offend-

ing allergens after two to three years. The best routine tests
are probgbly still dietary elimination, skin prick test with
appropriate antigen solutions, and measurements of the
serum immunoglobulins, including IgE.

Herpes Zoster in Myelomatosis

Patients on long-term steroids and intermittent cytotoxic
drugs for myelomatosis often develop herpes zoster. What
policy should be adopted about the use of these drugs during
an attack?
There is good evidence that both herpes zoster and the
closely allied varicella are serious and potentially fatal in-
fections in children and adults with malignant disease. Anti-
cancer therapy and corticosteroids adversely affect the course
of both manifestations of the herpes virus. In adults with
myeloma on melphalan-prednisolone intermittently it is
advisable to omit a course hoping that the zoster will have
cleared before the next course in six weeks time. With inter-
mittent treatment no adrenal suppression will have oocurred
and omission of steroids is not a hazard.

Finkel, K., Pediatrics, 1961, 28, 436.
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