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a b s t r a c t 

Spontaneous intracranial hypotension (SIH) associated with cerebrospinal fluid leak clas- 

sically presents with postural headache. It is most commonly caused by the spontaneous 

dehiscence of a meningeal diverticulum or as a consequence of dural tears. The associa- 

tion between connective tissue disease and SIH is well known. However, the occurrence of 

SIH associated with systemic lupus erythematosus has rarely been reported. We present 

a 53 years old female with a history of systemic lupus erythematosus who was diagnosed 

with SIH. The patient was worked up with Magnetic resonance imaging and Computed to- 

mographic myelography, and successfully treated with a nontargeted epidural blood patch. 

Furthermore, we review the current literature and focus on the various imaging techniques 

that can be used in the workup of a cerebrospinal fluid leak. 

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Introduction 

Intracranial hypotension is a cerebrospinal fluid (CSF) pres-
sure of less than 7 mm H 2 O, and classically presents as a
postural headache (relieved by lying flat) [1] . This reduced
pressure is due to a leak of CSF somewhere along the neu-
roaxis. Spontaneous intracranial hypotension (SIH) is most
commonly caused by the spontaneous dehiscence of a
meningeal diverticulum or as a consequence of dural tears
secondary to degenerative changes of the vertebral column.
The association between connective tissue disease and SIH is
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Case report 

A 53-year-old female with a history of SLE, antiphospholipid
syndrome, protein C and S deficiency, and recurrent deep vein
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Fig. 1 – T1 postcontrast sagittal MRI in a 53 year old female, 
PMH of SLE, antiphospholipid syndrome, protein C and S 

deficiency, and recurrent deep vein thrombosis presented 

with a several month history of headaches showing low 

lying cerebellar tonsils and suprasellar structures (empty 

arrow). Diffuse smooth dural enhancement (dotted arrow). 
Enlargement of the pituitary gland (filled arrow), 
engorgement of the sagittal sinuses (curved arrow). 
Engorged clivus venous plexus, cervical epidural veins, and 

occipital sinus (dashed arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 – T1 Postcontrast axial MRI demonstrating diffuse 
sooth dural enhancement (dotted arrow). Rounding of the 
dural sinus consistent with engorgement of the sagittal 
sinus (curved arrow). The constellation of the findings is 
suggestive of intracranial hypotension. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

history of headaches. Associated symptoms included vertigo,
as well as facial and hand paresthesia. 

Magnetic resonance imaging (MRI) of her cervical spine
revealed minimal degenerative findings. Contrast-enhanced
MRI of the brain revealed diffuse pachymeningeal enhance-
ment, with low lying cerebellar tonsils and suprasellar struc-
tures ( Figs. 1 and 2 ). This raised suspicion for intracranial hy-
potension. Magnetic resonance angiography and venography
did not reveal arterial stenosis or venous thrombosis. Com-
puted tomographic (CT) cisternography excluded the skull
base as a possible site of a CSF leak. Finally, a CT myelogram
demonstrated a CSF leak along the thoracic spine with con-
trast pooling around the thecal sac from T3 to T10 ( Fig. 3 ). The
exact site of the leak was difficult to ascertain secondary to
contrast pooling. 

The patient underwent intervention with an epidural blood
patch to seal the CSF leak ( Fig. 4 ). Postoperatively, her symp-
toms resolved. For optimal management of SLE, azathioprine,
and meloxicam were added to her medication regimen. 

Upon 1-month follow-up, her brain MRI ( Fig. 5 ) revealed res-
olution of cerebellar tonsillar ectopia, greater patency of the
subarachnoid space and minimal pachymeningeal enhance-
ment. The inner ear structures and cranial nerves were unre-
markable. 

Discussion 

Normal CSF opening pressure in adults ranges from 70 to 200
mm H 2 O [2] . Intracranial hypotension is a condition where
there is a CSF pressure of less than 7 mm H 2 O. It classi-
cally presents with headache in the upright position that im-
proves upon lying flat. Patients may also exhibit nausea, vom-
iting, neck pain, vertigo, facial paresthesia, upper extremity
radiculopathy, and even galactorrhea [3] . This phenomenon
can broadly be categorized as primary (spontaneous) and sec-
ondary (iatrogenic or post-traumatic), with CSF leak as the
common pathophysiologic substrate. 

The Monro–Kellie hypothesis, which assumes the skull to
be a rigid compartment, states that the sum of the intracra-
nial volumes of blood, brain, and CSF are constant. Thus, a
loss in the volume of 1 component may lead to compensa-
tion by another. In the case of a CSF leak, there is a decrease
in the volume of CSF which leads to a compensatory dilata-
tion of the vascular spaces (initially venous due to its higher
compliance) [4] , and increased flow to these vessels. Vessels
within the dura mater lack a blood-brain barrier, such that the
increase flow of blood to this region may also be accompa-
nied by effusion into the dural spaces [5,6] . These processes
account for the appearance of diffuse dural enhancement
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Fig 3 – CT myelogram sagittal (left) and axial (right) images demonstrating pooling of contrast around the thecal sac from 

approximately T3 level throughout T10 level, consistent with CSF leak. 

Fig 4 – Fluoroscopy image showing needle placement at 
T12-L1 intervertebral disc space level prior to epidural 
blood patch procedure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

seen on contrast imaging, along with subdural hematomas
and hygromas in SIH. Another region of the brain which lacks
a blood-brain barrier and displays compensatory hyperemia
in the event of a CSF leak is the pituitary gland [7] . Decreased
CSF and alterations in intracranial fluid dynamics leads to ad-
ditional imaging findings including cerebellar tonsil ectopia,
decreased size of the basilar cisterns, and downward displace-
ment of the optic chiasm and brainstem structures. Further,
sagging of the brain causes tension on subdural bridging veins,
which are prone to rupture and forming hematomas. Spinal
MRI may show enhancement patterns similar to those seen
in the brain, with dilatation of the anterior epidural venous
plexus and subdural collections [8] . The diagnosis is confirmed
with a lumbar puncture revealing low opening pressure. 

SIH is most commonly due to a CSF leak in the spine. The
common causes of a CSF leak are dural dehiscence in the
setting of a meningeal diverticulum, tears secondary to de-
generative changes, and rare developmental anomalies. The
spinal meninges are most susceptible around the spinal nerve
roots, where the arachnoid layer may protrude through the
dura, forming a diverticulum, which is susceptible to tear.
The exact cause of the tear is unclear, but it may be associ-
ated with minor trauma causing stretching of the nerve root
sleeves [9] . Alternatively, degenerative changes (osteophytes,
disc protrusion) may cause tears in the thecal sac [10–12] ,
most commonly along the ventral aspect of the low cervical
and high thoracic spine, often associated with high flow leaks
[13,14] . Particularly, thoracic disc protrusions are more likely
to calcify, and therefore more likely to cause a meningeal tear
[15,16] . In the setting of genetic connective tissue disorders,
such as Ehlers-Danlos and Marfan syndrome [9] , patients are
speculated to be at greater risk of CSF leaks than in the general
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Fig 5 – T1 Post contrast sagittal (left) and axial (right) images showing resolution of tonsillar cerebellar ectopia and greater 
patency of the subarachnoid spaces (empty arrow). Very mild residual pachymeningeal enhancement (dotted arrow). 
Decreased sinuses engorgement (curved arrow) and residual occipital sinus (dashed arrows). Findings are improved 

compared to previous MRI consistent with resolution of intracranial hypotension. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

population. Interestingly, there are also reports of CSF leaking
into the peritoneum and pleural space [17] . A CT myelogram
for our patient showed no evidence of other potential etiolo-
gies for a CSF leak such as meningeal diverticula, pronounced
degenerative changes, or developmental anomalies. Further-
more, the patient had no documented history of connective
tissue disorders. 

We describe a case of SIH in a patient with a known
history of SLE. To our knowledge, only 4 such cases have been
previously reported [18–21] . The central nervous system man-
ifestations of SLE are broad. For example, there are cases of
both intracranial hypotension , as well as intractable headaches
associated with intracranial hypertension [22] . SLE-induced
intracranial hypertension is believed to be secondary to
arachnoid granulation occlusion by inflammatory cells or
by immune complex deposition within the choroid plexus
[23] . Conversely, a potential causal relationship between
SIH and SLE may be inflammation-induced weakening and
perforation of the dura. 

Identifying a CSF leak can be challenging, especially in the
setting of SIH. The leak can occur anywhere along the neu-
roaxis. Furthermore, the leak can be slow, intermediate, or
high-flow. The first step in diagnosis is to confirm the presence
of intracranial hypotension with the use of contrast-enhanced
brain MRI. Subsequently, various imaging modalities can be
used in the detection and localization of a spinal CSF leak. It
should be noted that pooling of contrast is common at the C1-
C2 vertebral body level and can be misinterpreted as positive
for a leak [24–26] . Furthermore, slow leaks require techniques
with high spatial and contrast resolution, with different tim-
ing secondary to variability. 

Intracranial hypotension has different treatment options
based on the cause. Conservative management options in-
clude bedrest, and oral or intravenous caffeine. Both caffeine
and theophylline act by opposing adenosine receptor activity,
which results in arterial vasoconstriction. It is believed that
the combination of hydration and adenosine receptor block-
ade will result in overall decrease in intracranial blood collec-
tion and venous engorgement, with simultaneous intracranial
fluid volume expansion. In the case of a CSF leak, and failed
conservative management, the next step would be a nontar-
geted epidural blood patch [27] . If this also fails, then localiza-
tion is vital for a targeted blood patch. 

Conclusion 

We presented a case of SIH in a patient with SLE. The patient’s
symptoms resolved after a nontargeted epidural blood patch
and improved medical management of her SLE. We also re-
viewed the imaging features of the entity, as well as the role of
various imaging modalities in the work-up. Few cases of SLE-
associated SIH have been reported in the past. As more cases
are compiled, this raises the question of a causal relationship
between the 2 entities. The mechanism of SIH development
in these patients remains unclear, but SLE-related intracra-
nial inflammation may weaken and perforate dura mater at
the time of SLE exacerbation, and strict medical management
may reduce the occurrence of such perforating lesions. 

R E F E R E N C E S  

[1] Göbel H . The international classification of headache 
disorders, 3rd edition (beta version). Cephalalgia 
2013;33(9):629–808 .

http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0001


1192 R a d i o l o g y  C a s e  R e p o r t s  1 4  ( 2 0 1 9 )  1 1 8 8 – 1 1 9 2  

 

 

[2] Lin JP , Zhang SD , He FF , Liu MJ , Ma XX . The status of 
diagnosis and treatment to intracranial hypotension, 
including SIH. J Headache Pain 2017;18(1):4 .

[3] Mokri B , Hunter SF , Atkinson JL , Piepgras DG . Orthostatic 
headaches caused by CSF leak but with normal CSF 
pressures. Neurology 1998;51(3):786–90 .

[4] Paldino M , Mogilner AY , Tenner MS . Intracranial hypotension
syndrome: a comprehensive review. Neurosurgic Focus 
2003;15(6):1–8 .

[5] Brightbill TC , Goodwin RS , Ford RG . Magnetic resonance 
imaging of intracranial hypotension syndrome with 

pathophysiological correlation. Headache 2000;40(4):292–9 .
[6] Chung SJ , Kim JS , Lee MC . Syndrome of cerebral spinal fluid 

hypovolemia: clinical and imaging features and outcome. 
Neurology 2000;55(9):1321–7 .

[7] Hochman MS , Naidich TP . Diffuse meningeal enhancement 
in patients with overdraining, long-standing ventricular 
shunts. Neurology 1999;52(2):406–9 .

[8] Matsumura A , Anno I , Kimura H , Ishikawa E , Nose T . 
Diagnosis of spontaneous intracranial hypotension by using 
magnetic resonance myelography. J Neurosurg 
2000;92(5):873–6 .

[9] Mokri B . Familial occurrence of spontaneous spinal CSF 
leaks: underlying connective tissue disorder. Headache 
2008;48(1):146–9 .

[10] Inamasu J , Guiot BH . Intracranial hypotension with spinal 
pathology. Spine J 2006;6(5):591–9 .

[11] Thielen KR , Sillery JC , Morris JM , Hoxworth JM , Diehn FE ,
Wald JT , et al. Ultrafast dynamic computed tomography 
myelography for the precise identification of high-flow 

cerebrospinal fluid leaks caused by spiculated spinal 
osteophytes. J Neurosurg Spine 2015;22(3):324–31 .

[12] Yoshida H , Takai K , Taniguchi M . Leakage detection on CT 

myelography for targeted epidural blood patch in 

spontaneous cerebrospinal fluid leaks: calcified or ossified 

spinal lesions ventral to the thecal sac. J Neurosurg Spine 
2014;21(3):432–41 .

[13] Hoxworth JM , Trentman TL , Kotsenas AL , Thielen KR ,
Nelson KD , Dodick DW . The role of digital subtraction 

myelography in the diagnosis and localization of 
spontaneous spinal CSF leaks. AJR Am J Roentgenol 
2012;199(3):649–53 .

[14] Eross EJ , Dodick DW , Nelson KD , Bosch P , Lyons M . 
Orthostatic headache syndrome with CSF leak secondary to 
bony pathology of the cervical spine. Cephalalgia 
2002;22(6):439–43 .

[15] McInerney J , Ball PA . The pathophysiology of thoracic disc 
disease. Neurosurg Focus 2000;9(4):e1 .
[16] Gille O , Soderlund C , Razafimahandri HJ , Mangione P ,
Vital JM . Analysis of hard thoracic herniated discs: review of 
18 cases operated by thoracoscopy. Euro Spine J 
2006;15(5):537–42 .

[17] Davenport RJ , Chataway SJ , Warlow CP . Spontaneous 
intracranial hypotension from a CSF leak in a patient with 

Marfan’s syndrome. J Neurol Neurosurg Psychiatry 
1995;59(5):516–19 .

[18] Arai H , Yamamoto Y , Maeda Y , Aga F , Dobashi H ,
Nishiyama Y . SPET/CT imaging in radionuclide 
cisternography to detect cerebrospinal fluid leakage in 

spontaneous intracranial hypotension associated with SLE. 
Eur J Nucl Med Mol Imaging 2012;39(7):1225–6 .

[19] Ando D , Nakaya I , Watanabe S , Osawa H , Kubo N , Soma J . 
Spontaneous intracranial hypotension in a case of systemic 
lupus erythematosus. Mod Rheumatol 2015;25(4):662–3 .

[20] Sanchez-Garcia M , Gomez-Delgado F , Gomez-Garduno A ,
Blanco-Molina A , Puebla RF . Hypertrophic pachymeningitis 
associated with cerebral spinal fluid hypovolemia as initial 
presentation of systemic lupus erythematous. Lupus 
2014;23(2):197–200 .

[21] Ochi S , Nanki T , Komano Y , Suzuki F , Ogawa J , Sugihara T ,
et al. A case report of hypertrophic pachymeningitis 
associated with systemic lupus erythematosus, showing a 
headache and hearing loss resembling intracranial 
hypotension. Nihon Rinsho Men’eki Gakkai kaishi 
2007;30(1):55–60 .

[22] Dave S , Longmuir R , Shah VA , Wall M , Lee AG . Intracranial 
hypertension in systemic lupus erythematosus. Semin 

Ophthalmol 2008;23(2):127–33 .
[23] Green L , Vinker S , Amital H , Amir T , Bar-Dayan Y , Levi Y ,

et al. Pseudotumor cerebri in systemic lupus erythematosus. 
Semin Arthritis Rheum 1995;25(2):103–8 .

[24] Medina JH , Abrams K , Falcone S , Bhatia RG . Spinal imaging 
findings in spontaneous intracranial hypotension. AJR Am J 
Roentgenol 2010;195(2):459–64 .

[25] Yousry I , Forderreuther S , Moriggl B , Holtmannspotter M ,
Naidich TP , Straube A , et al. Cervical MR imaging in postural 
headache: MR signs and pathophysiological implications. 
AJNR Am J Neuroradiol 2001;22(7):1239–50 .

[26] Schievink WI , Maya MM , Tourje J . False localizing sign of C1-2
cerebrospinal fluid leak in spontaneous intracranial 
hypotension. J Neurosurg 2004;100(4):639–44 .

[27] Kranz PG , Luetmer PH , Diehn FE , Amrhein TJ ,
Tanpitukpongse TP , Gray L . Myelographic techniques for the 
detection of spinal CSF leaks in spontaneous intracranial 
hypotension. AJR Am J Roentgenol 2016;206(1):8–19 .

http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0017
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0017
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0017
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0017
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0018
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0019
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0020
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0020
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0020
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0020
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0020
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0020
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0021
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0022
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0022
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0022
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0022
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0022
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0022
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0023
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0024
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0024
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0024
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0024
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0024
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0025
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0026
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0026
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0026
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0026
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027
http://refhub.elsevier.com/S1930-0433(19)30248-1/sbref0027

	Spontaneous intracranial hypotension in a patient with systemic lupus erythematosus
	 Introduction
	 Case report
	 Discussion
	 Conclusion
	 References


