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Cerebral Venous Sinus Thrombosis in a Patient With
Graves’ Disease

Maren Hieber® ®, Johann Lambeck?

Abstract

Cerebral venous sinus thrombosis (CVST) constitutes a small propor-
tion of stroke. Its risk factors include hypercoagulability of various
causes. We report the case of a 54-year-old woman in whom throm-
bosis of the left transverse and sigmoid sinus was diagnosed. The
extended etiological workup revealed hyperthyroidism, and further
analysis showed clinical results consistent with Graves’ disease and
decreased levels of protein C. A small number of similar cases - of
both the general association of hyperthyroidism and CVST and the
additional finding of low protein C - have been described in the litera-
ture, so that our case further supports the likely association of hyper-
thyroidism and hypercoagulability.
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Introduction

Cerebral venous sinus thrombosis (CVST) is a rare disease
accounting for less than 1% of all strokes. Due to its broad
and unspecific spectrum of symptoms, it is often diagnosed
with delay, although the widespread use of neuroimaging, es-
pecially magnetic resonance imaging (MRI) and MR venogra-
phy, has reduced the time required to establish diagnosis. The
sources or causes of CVST are varied and can include cancer,
genetic or acquired prothrombotic disorders, hematological
diseases, vasculitis or other systemic inflammatory disorders,
as well as local causes (arteriovenous malformations, trauma,
infections of the central nervous system (CNS) or neighboring
structures and brain tumors) [1]. However, even with extensive
diagnostic testing, a significant number of CVST still have an
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unclear etiology.

Graves’ disease is an autoimmune disorder causing hy-
perthyroidism, goiter, ophthalmopathy and occasionally myx-
edema. Its diagnosis is based on the presence of thyroid-stimu-
lating immunoglobulin (TSI), which stimulates the production
of thyroid hormones and hence represents the pathogenetic
component of the disease.

Several studies report an association between hyperthy-
roidism and hypercoagulability via elevated plasma levels of
factor VIII, reduced levels of antithrombotic protein C and S
[2], and/or accelerated platelet plug formation via elevated lev-
els of von Willebrand factor [3].

Case Report

We report the case of a 54-year-old woman in whom CVST
was detected in the left transverse and sigmoid sinus, accom-
panied by congestive parenchymal hemorrhage and subdural
hematoma. In addition, lab tests at admission revealed mani-
fest hyperthyroidism, which, after further workup, could then
be attributed to Graves’ disease.

The patient was hospitalized due to progressive holo-
cephal headache with frontal accentuation and impaired con-
centration over 4 days. At admission, the patient additionally
reported heart palpitations, nausea and diarrhea during the
previous 2 weeks. Clinical examination showed compromised
alertness and non-fluent aphasia, while electrocardiography
(ECG) showed tachyarrhythmia absoluta. Cranial MRI and
MR venography revealed CVST of the left transverse and sig-
moid sinus combined with congestive intracerebral and sub-
dural hemorrhage (Fig. 1). Lab tests revealed manifest hyper-
thyroidism (thyroid-stimulating hormone (TSH) < 0.014 pU/
mL, triiodothyronine (T,) 25.84 pmol/L, and thyroxine (T,)
61.3 pmol/L), and further tests showed results that were con-
sistent with Graves’ disease (TSI 26.84 IU/L, thyroid peroxi-
dase antibodies (anti-TPO) 82.0 IU/L, hypervascularization of
thyroid tissue, but no local venous compression as seen via
sonography) (Table 1 and Fig. 2). Lumbar puncture and tests
of cerebrospinal fluid (CSF) showed no signs of septic CVST,
but since opening pressure was slightly elevated (27 cmH,0,
norm 6 - 20 cmH,0), 15 mL CSF was drained. In the extended
search for predisposing factors, a slightly decreased level of
functional protein C was found.
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Figure 1. Detection of CVST by cranial MRI. (a, b) T2-weighed MRI, coronal section. (c) Gadolinium-enhanced T1-weighed
image, axial section. Filled arrowheads show thrombus in the left transverse and sigmoid sinus. Blank arrowhead shows left
temporal intracerebral hemorrhage. Arrows show left parietal subdural hematoma.

Beyond parenteral anticoagulation (for therapy of CVST)
and drug-based control of heart frequency by metoprolol, thy-
rostatic therapy with methimazole was initiated. Due to the ini-
tially fluctuating clinical presentation with recurrent episodes
of non-fluent aphasia and decreased vigilance, recurrent focal
epileptic seizures were considered in the differential diagnosis.
Electroencephalography (EEG) showed focal slowing on the
left side, but no epileptic potentials. Nevertheless, anti-convul-
sive therapy was initiated with levetiracetam and continuation
for 3 months was recommended. Permanent continuation of
(oral) anti-coagulation was recommended, based on the addi-
tionally detected atrial fibrillation.

Under anticoagulant, anticonvulsive, thyrostatic and
symptomatic analgesic therapy, the patient recovered well
within 2 weeks and, upon discharge, only suffered from mild
amnestic aphasia and mild nausea. Levels of thyroid hormones
normalized under thyrostatic therapy (Table 1).

Discussion

Our case of CVST and hyperthyroidism provides further sup-
port for the hypothesis that hyperthyroidism is associated with

a hypercoagulable state [4-6]. While Siegert et al proposed a
pathogenetic mechanism based on local venous compression
by large goiter [7], our case with normal thyroid size does not
corroborate this finding. Another clinical study demonstrated
that the postulated association between hyperthyroidism and
prothrombotic state/hypercoagulability can be supported by
measurable blood parameters [8]. In particular, the reported
dependency of protein C levels on thyroid hormones levels is
in line with the present case, where a decreased level of func-
tional protein C was measured during phases of high T,/T,
levels. Similar constellations (hyperthyroidism and protein C
deficiency) were shown in the reported cases of De Schryver
et al [9], Nagumo et al [10] and Ra et al [11]. In case of the
former, lupus anticoagulant was detected as an additional pro-
thrombotic factor. Consistent with the pathogenetic mecha-
nism proposed by Siegert et al, Ra et al additionally described
a large goiter in their patient as a potential hemodynamic fac-
tor, i.e. local compression of the jugular vein and consecu-
tive impaired cerebral venous drainage. Besides the potential
dependency of protein C on thyroid hormones, the decreased
level of protein C could alternatively be caused by higher me-
tabolism of protein C due to thrombosis. In either case, we
consider the decreased level of protein C an acquired transient

Table 1. Lab Parameters Indicative of Graves’ Disease, and Their Course During Therapy

Parameter Reference Admission Course 1 Course 2 Discharge
TSH (unU/mL) 0.27-4.20 <0.014 <0.014

T, (pmol/L) 34-6.8 25.84 7.81 5.92 5.97

T, (pmol/L) 10.6 - 22.7 61.3 29.8 20.9 14.5

TSI (IU/L) <1.75 26.84

Anti-TPO (IU/mL) <34 82.0

Functional protein C (%) 70 - 134 47

Course 1: 4 days after starting thyrostatic therapy. Course 2: 7 days after starting thyrostatic therapy. Discharge: 12 days after

starting thyrostatic therapy.
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Figure 2. Sonography of the thyroid gland shows hyperperfusion of the thyroid parenchyma, consistent with the diagnosis of
Graves’ disease. Volume measurement revealed normal thyroid size (v = 16.6 mL, norm: up to 18 mL).

feature, rather than a distinct primary cause. However, it could
represent a pathogenetic factor in patients with hyperthyroid-
ism and thrombosis.

Further studies at both the biochemical/molecular and
clinical level are needed to better understand the general patho-
genesis of thrombosis in patients with hyperthyroidism, and to
identify the optimal diagnostic and therapeutic approaches.
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