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Short reports

Antithrombin III deficiency and cerebrovascular
accidents in young adults

J A Graham, H M Daly, P J Carson

Abstract
A young man with antithrombin III (AT-
III) deficiency sustained a cerebeilar
venous infarct and recovered following
treatment with AT-III concentrate. A fam-
ily study showed that other members were
affected. AT-III deficiency in this family
was found to be due to a new variant AT-
IIITRURO 1.
Young patients with strokes should be

screened for thrombophilia.
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The incidence of cerebrovascular events in
young persons (25-40) is uncommon (2 per
10 000 per year)' and may be associated with
inherited thrombophilia of which the common
causes are protein C, protein S, and AT-III
deficiencies. Replacement therapy and long
term anticoagulation may prevent venous

thromboembolism in affected persons.

Case report
A 37 year old man (fig 1 (I-IIb)) was admitted
with sudden onset of diplopia, dysarthria, and
headache followed by collapse. Examination
showed slight ataxia and rotatory nystagmus.
He was taking warfarin (INR 2 2) because an

underlying thrombotic defect had been sus-

pected.

Family study
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Key:
* * - Reduced concentrations of antithrombin III and venous thromboembolism
O0 - Normal concentrations of antithrombin IIl and no venous thromboembolism
0 - Normal concentrations of antihrombolin III and venous thromboembolism
E - Reduced concentrations of antithrombin Ill and no venous thromboembolism

Figure I Family tree.

Eighteen months earlier a fractured tibia was
complicated by deep vein thrombosis and
pulmonary emboli. Up to 80 000 units of
intravenous heparin were required to achieve
satisfactory prolongation of his aplastic pro-
thrombin time (APTT) (> 2-0) and before
achieving this he developed repeated pulmo-
nary emboli, necessitating admission to the
intensive care unit.

After admission he became critically ill and
developed right cerebellar signs. A computed
tomogram of the head (with contrast) (fig 2)
showed a low density area in the right cere-
bellar hemisphere, effacement of the fourth
ventricle, and a characteristic "delta" sign (see
arrow). These appearances are highly sugges-
tive of cerebellar venous thrombosis. The
patient was too ill for angiographic confirma-
tion.
There was a strong family history of venous

thrombosis (table). Investigation of the patient
for an underlying thrombotic defect showed an
AT-III antigen concentration of 66% (normal
range 80-140%) and showed an activity level
of 68% (normal range 80-130%).

Warfarin was discontinued, because of the
risk of haemorrhage secondary to the infarct,
and heparin withheld because of the risk of a
further reduction in AT-III activity. He was
treated with AT-III concentrate daily to prevent
further venous thrombosis. AT-III concentra-
tions were measured daily and AT-III concen-
trate was administered to achieve a 20 minute
postinfusion level of 100%. The dose was
calculated as follows:

Dose in Ukg = desired increase x weight
1.6%

(He received 820 units on day 1, 820 units 12
hourly on day 2, and 820 units on day 3). He
remained seriously ill and for several days his
survival was in doubt. However, within one
week he began to improve and was given long
term warfarin, aiming at an INR of 3 0-4 5.
He was discharged four weeks later and had
improved so much that his main concerns were
about future employment and ability to drive.
He remains fully active at the time of writing.

Methods
AT-III activity was measured using the Immu-
nochem AT-III kit (Immuno Ltd) on an ACL
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Figure 2 Computed
tomogram showing a low
density area in the right
cerebellar hemisphere,
effacement of the fourth
ventricle, and characteristic
"delta"- sign.

200 analyser (Instrumentation Laboratory

UK) and AT-Ill antigen was measured by

immunoelectrophoresis.

Results

Investigation of the family (fig 1, table) has

identified two other members with reduced

AT-Ill concentrations and a history of venous

thromboembolism (1(a) and H1(c)). In addition

II(d) has a history of deep vein thrombosis

postoperatively but normal concentrations and

II(e) and III(e) have reduced AT-Ill values but

no symptoms.

Further investigation identified a unique
mutation in the antithrombin gene of the

propositus designated AT-Ill TRURO 1 .' The

History and antithrombin III concentrations of affected family members

AT III activity AT III antigen
T'hrombotic history (80-120%) (80-140%)

I (a) Phlebitis for 24 years
65 y 1985-DVT 69, 77, 73 51, 62, 58
Female 1 988-Axillary vein thrombosis
II1(c) 1972-DVT (in pregnancy)
35 y 1980-Pulmonary embolism 85, 79, 78 92, 81, 85
Female 1982-Pulmonary embolism

1 986-Pulmonary embolism
II1(d)
29 y 1989-DVT + pulmonary embolism 81, 93, 84 71, 91, 87
Male (post-operatively)
II1(e)
21 y None 82, 78, 73 69, 76, 61
Male
III (e)
12 y None 76, 77, 87 93, 81, 76
Male
III (g)
17 y None 85, 90, 78 89, 81, 87
Female

mutation - glutamate 237-> lysine creates a
recognition sequence for the restriction
enzyme Xmn 1 permitting rapid screening for
the variant. Using PCR and restriction map-
ping of the amplified DNA I(a), II(c), II(e) and
III(g) all have this mutation, but II(d) does
not. III(e) has declined further testing.

Discussion
Inherited AT-Ill deficiency was first described
in 1 965 3 and ''s known to predispose to
recurrent premature venous thromboembol-
ism. Inheritance is autosomal dominant with
incomplete penetrance. This family exhibits
AT-Ill deficiency with low concentrations of
both antigen and bioactivity. Unlike haemo-
philia when only concentrations of less than
5% are associated with severe bleeding, AT-Ill
concentrations of less than 80% may be
associated with venous thromboembolism, as
in this family. Precipitating factors include
pregnancy, surgery., or trauma. By the age of
50., 70% of those affected will have had at least
one thrombotic event' which may be fatal.

T'he propositus was initially difficult to
anticoagulate with heparin., a feature of AT-Ill
deficiency., and a clue to the underlying
defect.
We report this case to highlight the need to

investigate young patients with cerebrovascular
events. AT-Ill is one of the potentially prevent-
able and treatable causes of thromboembolic
disease and should be excluded. The proposi-
tus was already anticoagulated with warfarin
(INR-2.2) when he developed a cerebellar
venous infarct, but this proved inadequate.
Such patients should be maintained at a higher
level with an INR between 3-4.5.

Lifelong treatment with anticoagulants in
symptom free AT-Ill deficient patients is
unlikely to improve survival but once they have
developed overt thrombosis long term warfarin
is advised.' AT-Ill concentrate is available for
treatment of patients with an acute thrombotic
event, or prophylactically, when at maximum
risk-for example., at the time of delivery or
surgery; it reduces the risk of mortality and
morbidity.
We are grateful to: Dr J Smith from the Plasma Fractionation
Laboratory, Churchill Hospital, Oxford for supplying the
antithrombin III concentrate and for his helpful advice; Ms
Martina Daly and Dr D Perry, Department of Haematology,
University of Cambridge, for identi1ring the mutant anti-
thrombmn-III vaniant; and Dr Robin B Sellwood, Royal Corn-
wall Hospital (Treliske), Truro for reporting the computed
tomogram.
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