Intracranial venous thrombosis
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Summary: Four days after the onset of
a severe headache a 22-year-old
woman who had been taking oral
contraceptives for less than three
weeks had a convulsion, followed by
right hemiparesis. Other focal neurologic
signs and evidence of raised
intracranial pressure appeared, and
she became comatose on the seventh
day. A left craniotomy revealed
extensive cerebral venous thrombosis.
She died the next day. On postmortem
examination extensive thrombosis of
the superior sagittal sinus and
draining cerebral veins, and multiple
areas of cerebral hemorrhage and
hemorrhagic infarction were seen. Some
of the superficial cerebral veins
showed focal necrosis of their walls,
and the lateral lacunae of the superior
sagittal sinus contained proliferating
endothelial cells. The adrenal veins
were also thrombosed. The significance
of these findings is discussed. The
literature on cerebrovascular
complications of oral contraception,
particularly cerebral venous thrombosis,
is reviewed.

Résumé: Thrombose veineuse
intracradnienne, complication de la
contraception orale

Une jeune femme de 22 ans qui
ne prenait des contraceptifs oraux que
depuis trois semaines présenta une
céphalée sévére. Quatre jours plus
tard, elle avait une convulsion suivie
d’'une hémiparésie droite. D’autres
foyers neurologiques et des signes
d’'une augmentation de la pression
intracrénienne apparurent et le
septiéme jour, elle était dans le coma.
Une criniotomie gauche révéla une
thrombose veineuse cérébrale étendue.
Elle mourut le jour suivant. A
l'autopsie, on nota une thrombose
étendue du sinus longitudinal
supérieur et des veines cérébrales
drainantes, ainsi que de multiples
foyers d’hémorragie cérébrale et d'un
infarctus hémorragique. Sur certaines
veines cérébrales superficielles, on
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constatait une nécrose focale de la
paroi, et des lacunes latérales du
sinus longitudinal supérieur contenaient
des cellules endothéliales prolifératives.
Les veines surrénales étaient
également thrombosées. La signification
de ces constatations est a I'étude.
Nous passons enfin en revue la
littérature sur les complications
cérébrovasculaires de la contraception
orale, particuliéerement la thrombose
veineuse cérébrale.

Attention was drawn for the first time
to a possible association between the
use of oral contraceptives and cerebro-
vascular disease by Lorentz in 1962.
Since then, numerous case reports and
controlled retrospective studies,” most
describing cerebral arterial occlusion,
have supported this association; these
have been reviewed by Masi and Dug-
dale.®

There are very few reports of cere-
bral venous thrombosis in women using
oral contraceptive agents; some of the
patients survived the episode™*” where-
as others did not.>*** To the 10 patho-
logically confirmed cases in the English
literature we add one more, describ-
ing some specific histologic changes in
the vessel walls, and discussing some
of the problems of diagnosis and man-
agement.

Case report

M.D., a 22-year-old single woman, was
well until June 3, 1973, when a severe
generalized headache developed, necessit-
ating a visit to her family doctor. Three
weeks earlier he had given her a prescrip-
tion for Norinyl®-1, a norethindrone-
mestranol oral contraceptive tablet, which
she had taken in the past, although not
recently. Owing to the severity of the
headache she was referred to a neurologist
whose examination yielded normal find-
ings. The results of a lumbar puncture
were also normal. She was sent home on
analgesics, but the headache did not sub-
side and vomiting supervened.

On June 6 she was admitted to the
Women’s College Hospital. Physical ex-
amination, including a detailed neurologic
assessment, yielded no abnormal findings
apart from low grade pyrexia. The next
day she had a generalized convulsion,
followed by right hemiparesis which per-
sisted. A detailed neurologic examination
on June 10 revealed right hemiparesis,
partial right homonymous hemianopia, a
right hemisensory deficit, expressive
aphasia and early papilledema. A left

carotid angiogram showed a space-occupy-
ing lesion in the left parietal region caus-
ing some shift to the right. The configura-
tion of vessels suggested some swelling
in the frontal pole as well. There were
prominent enlarged cortical veins draining
anteriorly into the Sylvian region. No
opacification of the superior sagittal sinus
was observed in the posterior two thirds
of the skull.

The patient was transferred to the
neurosurgical department at The Wellesley
Hospital. During examination in the
emergency department she suddenly com-
plained of increasing headache, became
restless, screamed, and then stopped
breathing and became comatose. She was
resuscitated and sent immediately to the
operating room. Bifrontal burr holes were
drilled and the ventricles were tapped;
the ventricles were small but the cere-
brospinal fluid pressure was increased. A
left-sided frontoparietal craniotomy was
then performed. Extensive thrombosis of
the superficial cerebral veins was ob-
served in the frontal, temporal, parietal
and occipital regions. A subcortical focus
of hemorrhagic necrotic tissue in the
posterior parietal region was evacuated.
Near the end of the operation swelling
of the brain was observed, so the dura
was left open and the bone flap removed.
Postoperatively the patient remained de-
corticate. Treatment with dexamethasone,
diphenylhydantoin and antibiotics was in-
effective. The patient died on June 11,
1973, eight days after the onset of head-
ache.

Postmortem findings

Significant findings were confined to
the brain and adrenal glands.

Brain: The brain had herniated through
the left craniotomy site. There were severe
herniations of the right cingulate and
right parahippocampal gyri. A small
amount of blood was present in the sub-
arachnoid space over both hemispheres.
The superior sagittal sinus, transverse
sinuses and occipital sinus, as well as
many of the draining veins, were throm-
bosed (Figs. 1 and 2). Coronal sections
of the brain showed multiple small and
large areas of hemorrhage and hemor-
rhagic infarction affecting both the grey
and white matter bilaterally (Figs. 3 and
4). Secondary brain stem hemorrhages
were present (Fig. 4). Microscopic ex-
amination showed organizing thrombus
in the superficial cerebral veins and the
superior sagittal sinus. The lateral recesses
of the superior sagittal sinus showed
masses of proliferating endothelial cells
(Fig. 5). The cerebral veins were acutely
necrotic in some areas with polymor-
phonuclear infiltration; in other regions
they showed edema of the wall only.
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There was no evidence of intracerebral
arterial thrombosis. The carotid arteries
in the neck were not examined.

Adrenal glands: A large vein in the
left adrenal gland showed thrombosis with
early organization (Fig. 6). The right
adrenal gland showed an organizing
venous thrombus only on microscopic
examination.

Discussion

Our patient died from the sequelae
of extensive cerebral venous thrombo-
sis. Except for the intake of oral con-
traceptives none of the numerous pre-
disposing factors such as hypertension
or polycythemia was present.'* There-
fore, we believe that in this case the
oral contraceptives were the cause of
the venous thrombosis.

A review of the related literature
discloses that many of the patients had
been taking medication containing es-
trogen for only a short time (Table I).
From the information available to us
we can conclude that our patient could
not have taken it on this occasion for
longer than three weeks although she
had taken it previously for a period of
unknown duration. The low content of
estrogen in several of the widely used
preparations, as in our case, does not
appear to protect the patient from
this complication.

The pathogenetic mechanisms of
vascular thrombosis due to oral contra-
ceptives fall into two categories. First,
there are the well documented changes
in coagulation factors leading to a
hypercoagulable state:** increased pla-

FIG. 1—Thrombosed superior sagittal sinus and cerebral veins. A small amount

of blood clot is present on the extradural surface at the top.

telet aggregation and adhesiveness; in-
creased factors VII, IX and X; and
increased prothrombin and fibrinogen.
Also noted are molecular alterations in
fibrinogen, decreased antithrombin III,
and an increased incidence of cryofi-
brinogenemia. Neither platelet studies
nor coagulation factor studies were per-
formed in our case because the diag-
nosis was not suspected clinically and
the patient died shortly after the
craniotomy.

The second important factor, on
which increasing attention has recently
been focused, is changes in the vessel
wall. The evidence for this has come
from experiments in animals, detailed
neuropathological reports,'*'*** and an-
giographic findings. Endothelial pro-
liferation is the most frequently re-

om H 5

FIG. 3—Coronal section of the brain
through the frontoparietal region to
show areas of hemorrhage and
hemorrhagic infarction in both
hemispheres. A needle track extends
to the left cingulate gyrus. Note the
triangular defect in the centre of the
superior surface representing the site
of the enlarged, thrombosed superior
sagittal sinus.

FIG. 4—Coronal section of the brain
through the parietal region showing
massive bilateral cerebral hemorrhages
as well as secondary hemorrhages
in the midbrain.

FIG. 2—Thrombosed superficial cerebral veins over left hemisphere. Herniation

of brain in area of frontoparietal craniotomy is evident, with hemorrhagic
necrosis at biopsy site posteriorly. Defects near the central superior surface represent
areas where fresh unfixed tissue was removed for virological studies.
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ported finding. Poltera' has described
endothelial proliferation in the lateral
lacunae of dural sinuses in two cases
of venous sinus thrombosis. He believes
that the coagulation process com-
menced in the lacunae. In our case
proliferating endothelium was observed
in lateral lacunae of the superior sagit-
tal sinus. The significance of these
findings has been questioned,”* and it
has been suggested that these are nor-
mal arachnoid villi. We believe these
changes are significant.

The other striking finding in our
case was focal necrosis of walls of
thrombosed cerebral veins with marked
polymorphonuclear infiltration in some
areas. Altshuler, McLaughlin and Neu-
buerger'* have described fibrinoid swell-
ing of intracerebral arterioles and ne-
crosis of the walls of small intrarenal
vessels. We believe that these findings
cannot be explained entirely on the
basis of vein wall ischemia and are
possibly related to the contraceptive in-
take.

The symptomatology of all the pa-
tients falls into two groups: the effects
of acutely raised intracranial pressure
— headache, vomiting, convulsions,
papilledema and increasing somno-
lence; and focal neurologic deficits. In
most cases, as in our patient, there was
an increase in body temperature.

FIG. 5—Masses of proliferating
endothelial cells in the lateral recesses
of the superior sagittal sinus.

The gross pathologic findings in the
other reported cases have been similar
to those in our case. Subarachnoid
hemorrhage in varying degrees was
frequently present.

Cerebral venous thrombos1s should
be considered as a possible diagnosis

in any healthy woman who suddenly

develops an obscure neurologic condi-
tion with signs of raised intracranial
pressure with or without focal features.
Although in our case the diagnosis
was made only at craniotomy, in most
cases it can be made by adequate an-
giography. The important point is that
both venous sinus thrombosis and
raised intracranial pressure slow cere-
bral circulation and, therefore, unless
the procedure is repeated at a slow
speed, phlebograms are not obtained

\

and the diagnosis is missed.’® If venous
sinus thrombosis is suspected, then re-
peat injection should be considered
necessary.

The prognosis of this condition is
variable. At one extreme there is rapid
progression and death in a few days;
our patient died eight days after the
onset of headache. On the other hand,
patients have gone on to make an al-
most complete recovery. Some recov-
ered patients had been treated with
heparin,*” but the extremely variable
progression of the disease makes the
results of anticoagulant therapy dif-
ficult to assess. In the later stages there
is a definite risk of aggravating cerebral
hemorrhage with anticoagulation. Kal-
bag and Woolf* consider anticoagula-
tion mandatory before convulsions en-

Table |—Cases of cerebral venous thrombosis, confirmed at autopsy, in patients

taking oral contraceptive agents

Reason for Oral Estrogen Duration of
Age medication contraceptive content Treatment
35+ Contraception Enovid 0.15 mg mestranol 2 years
29t1  Contraception Enovid 0.15 mg mestranol 1 year
29% Contraception Ortho-Novum 0.08 mg mestranol 1 year
249 Contraception Lyndiol, 2.5 0.075 mg mestranol 7 weeks
499 Menopausal Metrulen-M 0.1 mg mestranol 11 days
symptoms
309 Contraception Anovlar 0.05 mg ethinyl Not known
estradiol
239  Contraception Gynovlar 0.05 mg ethinyl 11 days
estradio
299  Contraception Nuvacon 0.1 mg ethinyl 1 year
estradiol
41/ Menstrual disturbances Ovulen 0.1 mg mestranol 6 months
50/  Blood-stained Norcyclin 5 0.15 mg mestranol 2 weeks
vaginal discharge
22**  Contraception Norinyl-1 0.05 mg mestranol 3 weeks

*Buchanan and Brazinsky®

tWalsh, Clark and Thompson?
1Shafey and Scheinberg?®

S Atkinson, Fairburn and Heathfleld"’
S Polteral!

**Present report

FIG. 6—Thrombosis of a large vein draining the left adrenal gland.
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sue; the two cases reported by Fair-
burn’ support the use of anticoagulants.
A focal neurologic deficit may be due
to edema alone and is therefore not
a contraindication in the early stages.'®
Dehydrating agents to relieve intra-
cranial pressure should be avoided be-
cause they may aggravate the throm-
bosis. The use of dexamethasone is
recommended.

The risk of cerebral venous throm-
bosis developing in a young woman
on oral contraceptives is extremely
small. However, it should be considered
in the differential diagnosis of such
a patient presenting with severe head-
ache or focal neurologic deficit.

We would like to thank Drs. K. E. Living-
ston and Otto Veidlinger for providing
the clinical information, Miss Marlene
Bliss for photographic assistance, and
Mrs. Marie Wilson for her secretarial
expertise.
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