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a b s t r a c t 

Spontaneous intracranial hypotension (SIH) is a well-known cause of orthostatic headache. 

Although subdural fluid collection is a usual complication of SIH, SIH as a risk factor for 

cerebral venous thrombosis (CVT) is not well-known. There are several mechanisms that 

could contribute to the development of CVT in SIH. Herein, we report a case of a 33-year- 

old woman with SIH complicated by CVT. She was treated with anticoagulation but did not 

receive a blood patch for the SIH, because there was resolution of orthostatic headache with 

bed rest and sufficient hydration. Follow-up magnetic resonance imaging showed resolution 

of the findings of SIH and CVT. Patients with SIH should be closely observed for any change 

in the headache pattern, which might suggest the development of CVT. 

© 2018 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Spontaneous intracranial hypotension (SIH) is a well-known 

cause of orthostatic headache. It is a condition of negative 
intracranial pressure resulting from cerebrospinal fluid (CSF) 
leakage from the dural sac [1] . Although subdural fluid collec- 
tion is a usual complication of SIH, little is known about SIH 

as a risk factor that can lead to cerebral venous thrombosis 
(CVT). Herein, we report the case of a 33-year-old woman with 

SIH complicated by CVT. 
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Case report 

A 33-year-old woman was admitted at a local hospital because 
of nausea, vomiting, and headache. She had no pertinent past 
medical history or trauma, but she was taking oral contracep- 
tives regularly. She initially underwent conservative observa- 
tion because her symptoms improved. One month later, she 
experienced sudden onset of pain on the occipital and nape 
area, nausea, vomiting, and vertigo. Noncontrast head com- 
puted tomography showed a hyperdense area along the left 
transverse and superior sagittal sinuses ( Fig. 1 ), which was 
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Fig. 1 – Noncontrast head computed tomography. (A) Axial 
and (B) sagittal views show a hyperdense area along the 
course of the left transverse sinus (arrows) and the superior 
sagittal sinus (arrowheads). 

suspected to be CVT. She was transferred to our hospital for 
further examination. 

At our hospital, general and neurologic examinations re- 
vealed orthostatic headache, dysarthria, hemiparesis, and 

hypoesthesia of the right upper extremity. Brain magnetic 
resonance imaging (MRI) showed fluid collections in the bi- 
lateral frontotemporal regions and swelling of the pituitary 
gland. Magnetic resonance venography (MRV) and diffusion- 
weighted imaging demonstrated thrombosis in the superior 
sagittal and left transverse sinuses with restricted diffusion 

( Fig. 2 ). In addition to CVT, SIH was suspected because of the 
presence of fluid collections in the bilateral frontotemporal re- 
gions and swelling of the pituitary gland. 

To confirm the presence of CSF leakage, spinal MRI, 
and radionuclide cisternography were performed. Spinal MRI 
showed anterior epidural fluid collection at the level of C6- 
T3 spinal canal ( Fig. 3 ). The radionuclide cisternography (not 
shown) revealed early accumulation of the tracer in the uri- 
nary bladder and delayed uptake in the cerebral convexity, 
which were suggestive of CSF circulation problems, but there 
was no epidural accumulation of the tracer. The CSF opening 
pressure before radionuclide cisternography was elevated at 
20 cmH 2 O. Tests for a hypercoagulable state using prothrom- 
bin time, activated partial thromboplastin time, and protein 

C were normal. Based on these, she was diagnosed with SIH 

complicated by CVT. 
She was started on heparin, which was subsequently 

changed to oral anticoagulation, and was advised to discon- 
tinue the intake of oral contraceptives. She did not receive a 
blood patch for the SIH because there was resolution of the 
orthostatic headache with bed rest and sufficient hydration. 

One month later, follow-up MRI showed resolution of the 
subdural fluid collection and pituitary gland swelling and MRV 

showed recanalization of the superior sagittal and left trans- 
verse sinuses ( Fig. 4 ). Thereafter, oral anticoagulation was con- 
tinued for 6 months. By far, after a follow-up period of 10 
months, she has not experienced recurrence of the condition. 

Table 1 – Diagnostic criteria for spontaneous spinal CSF 
leak and intracranial hypotension. 

Criterion A, demonstration of a spinal CSF leak (ie, presence of 
extrathecal CSF), or, if criterion A not met: 
Criterion B, cranial MR imaging changes of intracranial 
hypotension (ie, presence of subdural fluid collections, 
enhancement of the pachymeninges, or sagging of the brain), 
and the presence of at least 1 of the following: 
1. low opening pressure ( ≤60 mmH 2 O); 
2. spinal meningeal diverticulum; 
3. improvement of symptoms after epidural blood patching; 
or, if criteria A and B not met: 
Criterion C, the presence of all of the following or at least 2 of 
the following if typical orthostatic headaches are present: 
1. low opening pressure ( ≤60 mmH 2 O), 
2. spinal meningeal diverticulum, and 
3. improvement of symptoms after epidural blood patching. 

Discussion 

The incidence of SIH is estimated at 5 per 100,000 per year; 
women are affected more commonly than men, with a peak 
at around the age of 40 years [1] . The typical clinical mani- 
festations of SIH include orthostatic headache, neck and in- 
terscapular pain, and cochleovestibular symptoms. In most 
cases, the CSF opening pressure is low (below 60 mmH 2 O), 
but low CSF pressure is not always present in SIH. Typi- 
cal MRI findings include subdural fluid collections, pachy- 
meningeal enhancement, engorgement of venous structures, 
pituitary hyperemia, and sagging of the brain [1] . Schievink 
et al. proposed the diagnostic criteria for spontaneous spinal 
CSF leaks and intracranial hypotension in 2008 ( Table 1 ) [2] . In 

the present case, based on criterion A, the patient was diag- 
nosed with spontaneous spinal CSF leaks and SIH. In addition, 
MRV showed thrombosis of the superior sagittal and left trans- 
verse sinuses. Cerebral sinus thrombosis is known to lead to 
raised intracranial pressure [3] , which had been thought to be 
the reason for an increased CSF opening pressure despite the 
presence of spinal CSF leaks. 

Although CVT has been known to be associated with mul- 
tiple factors, such as thrombophilia, inflammatory bowel dis- 
ease, pregnancy, dehydration, infection, oral contraceptive 
use, substance abuse, and head trauma [4] , little is known 

about the development of CVT in SIH. While not well-known, 
Schievink reported that the frequency of CVT among patients 
with SIH was about 2%, which was higher than the 0.0005% 

rate in the general population [5] . There were 3 reported mech- 
anisms of SIH resulting in CVT. First, as dictated by the Monro 
Kellie doctrine, the cumulative volume of intracranial blood, 
CSF, and brain remains constant. If the CSF volume decreases 
because of CSF leaks, volume compensation would be re- 
quired; because the brain volume remains nearly constant, 
the volume of intracranial blood, especially the most expan- 
sible venous component, is the one that will be affected [6] . 
Therefore, SIH is associated with venous engorgement due 
to the loss of CSF. The dilatation of the intracranial veins 
and sinuses leads to slowing of venous blood flow velocity, 
which is one of the components of the Virchow’s triad, and 
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