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Dural sinus thrombosis identified by
point-of-care ultrasound

Laura T. Director, David C. Mackenzie
Department of Emergency Medicine, Maine Medical Center, Portland, ME, USA

Dural sinus thrombosis (DST), or cerebral venous thrombosis, is an uncommon cause of stroke. It
has a variable presentation, and the symptoms and signs can be non-specific. The diagnosis of
DST can be difficult to make and is often delayed or missed. Computed tomography venography
or magnetic resonance venography are the typical imaging modalities used to diagnose DST.
However, computed tomography venography and magnetic resonance venography both have
limitation for emergency department patients. In this article, we report the use of point-of-care
ultrasound to facilitate the diagnosis of DST.
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Capsule What is already known
Summary

Diagnosis of dural sinus thrombosis in emergency department patients is diffi-
cult and frequently delayed. Advanced imaging is typically required to evaluate
for a dural sinus thrombosis.

What is new in the current study
We report a novel use of point-of-care ultrasound to facilitate the diagnosis of
a dural sinus thrombosis.

INTRODUCTION

Dural sinus thrombosis (DST) is a rare yet potentially fatal disease. DST has a variable presenta-
tion and its non-specific symptoms can make the identification of the condition challenging.
While advances in imaging techniques have facilitated a faster recognition of DST, delays to di-
agnosis and misdiagnosis remain common. Prompt recognition and treatment can improve pa-
tient outcomes, making early identification of the disease critical.'?

The presenting symptoms and signs of DST vary with the location and size of the thrombus.
Patients most commonly complain of a severe headache. They can also present with encepha-
lopathy, fever, seizures, or neurologic deficits. DST can progress rapidly, resulting in neurologic
deterioration and death.?

We report a case of a patient presenting with unilateral headache and neck pain, in which the
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use of emergency physician-performed point-of-care ultrasound
allowed rapid identification of a thrombosis in the patient's inter-
nal jugular vein, with intracranial extension consistent with DST.
Anticoagulation was initiated rapidly and the diagnosis confirmed
with computed tomography angiography. This case illustrates a
novel use of point-of-care ultrasound to help detect DST.

CASE REPORT

A 33-year-old female presented to the emergency department
(ED) with a one-week history of global headache, sinus pressure,
and gradual onset of pain in the right side of the neck. The pa-
tient reported nausea, vomiting, photophobia, and a severely wors-
ened unilateral headache for twelve hours prior to presenting to
the ED. She had no recent head injury and denied a history of
headaches. She had been ill with an upper respiratory infection in
the week prior to developing the headache. She had no complaint
of weakness, sensory change, or vision loss. On arrival to the ED,
her blood pressure was 136/89 mmHg, pulse 67, respiratory rate
16, temperature 36.5°C, and pulse oximetry 100% on room air.
Physical examination revealed focal paraspinal neck tenderness
at the right craniocervical junction, right anterolateral neck ten-
derness, and no meningeal signs. Her neurological examination
was normal and the rest of the examination was unremarkable.
She had no medical or surgical history, and no family history of
thromboembolic disease. She did not use tobacco, alcohol, or
drugs. Her only medication was oral contraception.

The patient was given intravenous ondansetron and morphine
to control her symptoms. Given the history of oral contraceptive
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use and localized neck pain, the differential diagnosis included
deep venous thrombosis, dural sinus thrombosis, and migraine
headache. The treating emergency physician performed a point-
of-care ultrasound to assess the neck vasculature for thrombosis.
Images were obtained using a 5- to10-MHz linear transducer
(SonoSite, Bothell, WA, USA). The probe was placed in a trans-
verse orientation and moved caudal and cephalad until the ca-
rotid artery and internal jugular vein were located on the right
aspect of the patient's neck. Long and short axis images of the
carotid artery and internal jugular vein were obtained. A hyper-

echoic, non-compressible structure was observed in the internal
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Fig. 1. Ultrasound of the right internal jugular (1J) vein and carotid ar-
tery in long axis, showing thrombosis (asterisk) in the superior aspect of
the jugular vein.
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Fig. 2. (A) Ultrasound demonstrating blood flow through carotid artery on patient's right side. (B) On the contralateral side, ultrasound demonstrates
blood flow through both the carotid and internal jugular (1)) vein. Thrombus visualized in patient's right IJ vein (asterisk).
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Fig. 3. Computed tomography scan showing region of hyperintensity
posterolaterally on patient's right (R) side consistent with thrombus. L,
left.

jugular vein, consistent with thrombus (Fig. 1). This lesion was
noted to extend cranially as far as the treating physician could
acquire an image in both long and short axis of the vessel. There
was no extension of the thrombus proximally toward the heart.
Color Doppler examination of the vessels demonstrated blood
flow in the carotid artery but not in the internal jugular vein on
the affected side; the contralateral side showed flow in both the
artery and vein (Fig. 2). The finding of thrombus in the right jugu-
lar vein with intracranial extension prompted the diagnosis of a
dural sinus thrombosis. Treatment with high intensity intravenous
heparin was initiated.

Computed tomography (CT) angiography and CT venography
(CTV) of the head and neck was subsequently obtained to confirm
the point-of-care ultrasound findings, and to evaluate the extent
of clot burden. This revealed an area of hyperintensity in the right
transverse sinus of the right parieto-occipital lobe (Fig. 3), con-
firming the presence of thrombosis. The thrombus extended from
the undersurface of the parieto-occipital lobe into the right in-
ternal jugular vein to the level of the hyoid bone, consistent with
the point-of-care ultrasound findings (Fig. 4). There was no evi-
dence of free fluid, infarct, edema, or intra-axial or extra-axial
hemorrhage. The CT imaging was otherwise unremarkable.

The patient was admitted to the intensive care unit for ongo-
ing care. Oral anticoagulation with warfarin was started. A repeat
computed tomography angiography twenty-four hours after ad-
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Fig. 4. Computed tomography scan results show a region of hyperin-
tensity (asterisk) in right (R) internal jugular (1J) vein compared to con-
tralateral IJ vein. L, left.

mission showed a stable appearance of the thrombosis in the trans-
verse sinus. On the third hospital day, the patient's symptoms were
well controlled, the international normalized ratio was therapeu-
tic, and the patient was discharged to follow up with her primary
physician. At follow up she was found to have a pro-thrombotic
phenotype and was advised to continue anticoagulation indefi-
nitely.

DISCUSSION

DST is a rare yet potentially fatal cerebrovascular disease, which
primarily affects young adults and children, accounting for ap-
proximately 1% to 2% of strokes.* DST can progress rapidly and
lead to neurological deterioration and death due to cerebral isch-
emia. Additionally, approximately 30% of patients develop intra-
cerebral hemorrhage from venous stasis and rupture of the blood-
brain-barrier.® Early identification of the disease is critical to initi-
ating timely therapy and preventing potentially serious complica-
tions.

The clinical presentation of DST is highly variable, and the out-
come can range from full recovery to death. Patients complain of
a severe headache in about 75% of cases.? The headache can oc-
cur alone or in conjunction with symptoms such as fever, lethar-
gy, vomiting, or seizures. Examination findings may range from
normal to focal neurologic deficits, vision loss, increased intraoc-
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ular pressure, ptosis, impaired cognition, and coma, depending on
the location and severity of the clot burden.”?

Risk factors for DST include prothrombotic conditions, exoge-
nous hormone use, pregnancy, head trauma, malignancy, and in-
fection.? Prothrombotic risk factors are ultimately identified in
the majority of patients.* The acute management of DST centers
on the prevention of the clot propagation, recanalization of the
thrombosed sinus, and preventing associated complications such
as infection.’ Thrombosis progression is prevented by anticoagu-
lation with either low molecular weight or unfractionated hepa-
rin before transitioning to an oral anticoagulant, as well as the
use of broad spectrum antibiotics.”

Identification of DST has been improved through both increased
clinician awareness of the disease and improved imaging tech-
niques.* CTV, magnetic resonance imaging (MRI), magnetic reso-
nance venography (MRV), and catheter-based cerebral angiogra-
phy are the most commonly used imaging techniques to establish
the diagnosis of DST." MRI in combination with MRV is the most
sensitive for clot identification.”" However, MRI/MRV is not rou-
tinely available as a timely study in the ED, and may be contrain-
dicated by the presence of indwelling metallic devices such as
pacemakers. Non-contrast head CT is commonly obtained as an
initial imaging test in the ED for the evaluation of headache, but
is frequently normal or displays non-specific findings. However,
the sensitivity of CT/CTV approaches that of MRI/MRV, and is rec-
ommended as a first-line test for DST.? Invasive cerebral angiog-
raphy is the gold-standard for the diagnosis of DST, but has fre-
quent complications and is reserved for situations where the di-
agnosis is equivocal after MRV or CTV."

Ultrasound is rarely used as an imaging modality to evaluate
suspected DST, due to the challenge of obtaining adequate sono-
graphic windows to evaluate the entirety of the venous system.
The use of ultrasound to investigate DST has been proposed in
neonates,'? and transcranial Doppler has been reported as an in-
direct marker of DST." Decreased flow volumes through the in-
ternal jugular vein have been demonstrated in patients with known
ipsilateral DST.'* Contrast-enhanced transcranial color-coded so-
nography has also been proposed as a possible diagnostic appro-
ach.”® These techniques may be impractical in the ED, or beyond
the skill set of most point-of-care ultrasound users.

Early identification of DST is central to ensuring favorable pa-
tient outcomes.'® We describe the use of point-of-care ultrasound
to facilitate the prompt diagnosis of DST. The extra-cranial propa-
gation of the clot permitted the treating physician to use a basic
point-of-care ultrasound examination to identify a venous throm-
bus with intracranial extension, and leading to rapid diagnosis
and treatment.
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