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Spontaneous intracranial hypotension and
bilateral subdural hematoma in the
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clinical encounter
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Spontaneous intracranial hypotension (SIH) linked to the leakage of cerebrospinal fluid typically manifests
as positional headaches. The connection between connective tissue disorders and SIH is widely recognized.
Nevertheless, instances of SIH related to systemic lupus erythematosus are infrequently reported. We
report a 42-year-old female with systemic lupus erythematosus and antiphospholipid syndrome who
presented with severe orthostatic headaches. Imaging revealed bilateral subdural hematomas and
diffuse pachymeningeal enhancement. Conservative treatment was administered, and the patient showed
improvement with resolution of symptoms. It is important to note that not all imaging studies consistently
reveal all the characteristic features of SIH. Due to these diagnostic limitations, it is crucial for clinicians
to consider a combination of patient history, clinical evaluation and imaging findings meticulously.

First draft submitted: 5 August 2023; Accepted for publication: 15 November 2023; Published online:
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Antiphospholipid syndrome (APS), one of the systemic autoimmune diseases, is primarily diagnosed based on
clinical manifestations related to various vascular accidents and presence of antiphospholipid antibodies. It can be
categorized into two groups of primary or secondary which can co-occur with other autoimmune diseases, especially
systemic lupus erythematosus (SLE) [1].

In neurological complaints, headache has a high prevalence among patients with rheumatological diseases [2,3]. In
patients with SLE and APS, headaches may arise from diverse etiologies, including vascular diseases such as cerebral
venous sinus thrombosis (CVST) and vasculitis, as well as infectious conditions like meningitis, and spontaneous
intracranial hypotension (SIH) [4].

Intracranial hypotension (IH) is a rare clinical manifestation with an incidence of 5 per 10,000 per year and
is linked to cerebrospinal fluid (CSF) leakage, mainly located at the thoracic or cervicothoracic junction level [5].
Typically, this condition manifests as a headache that worsens when a person is in an upright position and gets
better when they lie down. Patients with this condition may also experience symptoms such as nausea, vomiting,
neck pain, dizziness, facial paresthesia, radiculopathies, and, in some cases, galactorrhea. This occurrence can be
broadly divided into two categories: primary (occurring spontaneously) and secondary (resulting from medical
procedures or trauma). This phenomenon could rarely mix with a severe neurological complication known as
subdural hematoma (SDH) [6]. Nevertheless, the concurrence of SIH related to SLE has rarely been reported.
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Figure 1. Bilateral subdural hematoma and diffuse pachymeningeal enhancement. T1-weighted MRI images with
gadolinium enhancement displayed the presence of bilateral subdural hematoma and widespread pachymeningeal
enhancement, as observed in both coronal (A) and axial (B) sections. Additionally, axial sections of Flair MRI exhibited
bilateral subdural hematoma (C).

Herein, we report a rare case of IH and Bilateral SDH concurrence with APS and SLE. In addition, we discuss
the current literature on the association between these clinical manifestations.

Case Presentation
A 42-year-old female with a history of SLE, and APS was presented to the Neurology Emergency Department of
Shahid Rajaee Hospital in Karaj (Iran) with a severe orthostatic headache that started three days before her admission.
The patient was diagnosed with SLE and APS approximately 21 years ago due to complaints of interphalangeal and
metacarpophalangeal joints swelling. She had been under the supervision of her rheumatologist periodically. The
patient’s past medical history included three abortions at the first trimester, CVST approximately eight years ago,
and a transient ischemic attack (TIA) about 13 years ago, which presented with dysarthria and left hemiplegia. She
also had a history of recurrent deep vein thrombosis (DVT) occurrences within the last twenty years. There was no
history of seizures, diabetes, hyperlipidemia, hypertension, or other significant diseases. No recent head trauma was
reported. The patient had been on a daily long-standing of 2.5 mg warfarin, 50 mg azathioprine, 80 mg aspirin and
5 mg prednisolone.

At the time of admission, the patient complained about a severe headache that get worse by sitting, leaning
forward, and standing. She had no fever, nausea, vomiting, tinnitus, vertigo, blurred vision, facial paresthesia, or
altered mental status. Blood pressure was 140/90 mmHg, and her other vital signs were in normal range. The
Glasgow Coma Scale (GCS) score was 15/15. The patient’s optic disc examination was unremarkable, showing
no signs of papilledema. On neurological examination cranial nerves, muscle forces, and reflexes were all normal.
There was no sensory deficit. Laboratory data showed: hemoglobin (Hgb): 11.8 g/dl, white blood cell (WBC):
8.8 × 103 cells/mm3, platelet (Plt): 204 × 103 cells/mm3, prothrombin time (PT): 23.7 s, international normalized
ratio (INR): 2, partial thromboplastin time (PTT): 50 s, alanine transaminase (ALT): 38 U/l, aspartate amino-
transferase (AST): 31 U/l, alkaline phosphatase (ALP): 98 U/l, creatinine: 0.88 mg/dl, and lactate dehydrogenase
(LDH): 240 U/l. C reactive protein (CRP) and erythrocyte sedimentation rate (ESR) were normal. The patient’s
electrocardiography (ECG) was normal, and the ejection fraction (EF) was 55%. Based on her previous records;
complementary hematological test findings revealed: antithrombin III: 111 (75–120), protein C: 105 (70–140),
protein S: 110 (60–140), factor V Laden 153.2 (>120), D-dimer: 155 ng/ml (<500 ng/ml), and normal level of
Von Willebrand factor-cleaving protease (ADAMTS13). Other serological and immunological tests were positive
for antinuclear antibody (ANA), anti-ds-DNA, anticardiolipin, anti-phospholipid, and anti-beta-2-glycoprotein
antibody.

Computed Tomographic (CT) scan of her brain revealed bilateral isodense to hypodense crescent-shaped masses
overlying and compressing the brain, suggestive of subacute bilateral subdural hematoma. Magnetic Resonance
Imaging (MRI) of her brain revealed diffuse pachymeningeal enhancement and extra-axial Cerebrospinal Fluid
(CSF) excess (Figures 1 & 2). No evidence of acute intraparenchymal hemorrhage was observed. Magnetic Resonance
Venography (MRV) was normal.
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Figure 2. In the sagittal section of T1-weighted MRI with gadolinium enhancement showed diffuse
pachymeningeal enhancement of the dura mater in the posterior fossa surrounding the cerebellum.

The clinical presentation and imaging findings raised suspicions of IH. Brain CT scan excluded the skull base
as a probable site of a CSF leak. Additionally, CT myelogram investigations were normal. Lumbar Puncture (LP)
was initially withheld due to an elevated INR, and it was canceled later as the patient was still considered high-risk
for the procedure.

She received conservative treatment, including complete bed rest, fluid therapy, analgesics, anticonvulsants,
dexamethasone, and holding anticoagulation therapy. Serum mannitol therapy was also administered. After four
days of treatment, the patient showed improvement, and subsequently transferred from the ICU to the inpatient
department and later discharged home without any headache. The Warfarin dosage was temporarily withheld but
restarted on the 7th day in a minimum dosage. The INR levels were closely monitored, and the goal of reaching an
INR range of 2.0–2.5 was achieved after a month. After 3 months of follow-up the patient was doing well without
any new events of her APS or new SIH occurrence.

Discussion
The pathophysiological aspect of the headache reported in the SLE and APS comprises a wide range of psychological
or structural complications. Intracranial hypotension (IH) refers to a condition where the CSF pressure is lower
than 7 mm H2O [7]. It is characterized by a positional headache that worsens when in an upright position and
decreases when lying flat. There are more rare symptoms such as nausea, vertigo, neck pain, facial paresthesia, upper
limb radiculopathy, and galactorrhea. IH can be broadly classified into two categories: primary (spontaneous) and
secondary (iatrogenic or post-traumatic) [8].
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IH diagnosis is established by performing a lumbar puncture (LP), which indicates a reduced opening pressure [7].
However, a challenging aspect in our case was the contraindication for LP due to the patient’s INR levels. As a
result, we had to rely on the clinical and imaging findings to establish the diagnosis.

In our case, imaging findings showed diffused patchy meningitis with bilateral subdural hematoma. Based on
the Monro–Kellie theory, CSF leakage results an expansion in vascular spaces, primarily venous, due to their
higher compliance. This leads to increased blood flow to these vessels. The dural vessels lack a blood-brain barrier,
allowing the increased blood flow to be accompanied by effusion into the dural spaces. These processes manifest
as diffuse dural enhancement, observed through contrast imaging, as well as the presence of subdural hematomas
and hygromas in spontaneous intracranial hypotension (SIH). The pituitary gland, which also lacks a blood-brain
barrier, experiences compensatory hyperemia in the event of a CSF leak [8–10].

SIH is usually caused by a CSF leak in the spine. Dural dehiscence in the presence of a meningeal diverticulum,
tears resulting from degenerative changes, and developmental anomalies are common causes of a CSF leak [11].
The spinal meninges are particularly vulnerable around the spinal nerve roots, where the arachnoid layer may
protrude through the dura, forming a diverticulum that is susceptible to tears. The exact cause of the tear remains
unclear but may be associated with minor trauma leading to stretching of the nerve root sleeves [12]. Patients with
genetic connective tissue disorders, such as Ehlers-Danlos and Marfan syndrome, are speculated to be at a higher
risk of CSF leaks than the general population [13]. However, our patient had no documented history of genetical
connective tissue disorders, and a CT myelogram showed no evidence of other potential causes for a CSF leak.

We present a case of SIH in a patient with a known history of SLE and APS. To date, based on our knowledge,
only five similar cases have been reported previously [14–16]. The CNS manifestations of SLE are diverse, including
instances of both intracranial hypotension and hypertension. In SLE-related intracranial hypertension, arachnoid
granulations blocking by inflammatory cells or immune complexes within the choroid plexus is believed to play
a role. Conversely, there is a potential association between SIH and SLE, possibly resulting from inflammation-
associated damage of the dura [17].

Related to our case, there was a report on the IH presented by Cohen Addad et al., with the pathophysiology
of inflammatory-related responses and dura perforation [18]. In addition, in a case presented by Garcia et al.,
the IH was the result of dura matter thickness existing with subdural effusion. Moreover, based on the imaging
presentation of hypertrophic pachymeningitis, as well as, CSF hypovolemia, a meningeal inflammation was stated
with the explanation of meningeal disruption resulting in CSF leak [19]. Accordingly, CSF leak as the cause of
IH was mentioned in another case report with the origin of the cervicothoracic junction bilaterally detected by
single-photon emission computed tomography (SPECT/CT) [20].

An important aspect of this case is considering infectious causes indicated in the imaging evidence such as
pachymeningeal enhancement, in the case of using immunosuppressive agents [21]. In our case, the absence of fever,
normal leukocyte number, and normal serum inflammation indicators was in favor of non-infectious etiologies.

The diagnosis of IH can be challenging due to several diagnostic limitations and factors that healthcare profes-
sionals need to consider. Symptoms of IH can present in atypical ways, which may not fit the classic clinical and
imaging criteria, making diagnosis more challenging [4]. While MRI is a key tool in diagnosing IH, the radiological
findings can be subtle and may require an experienced radiologist to identify characteristic features [22]. Moreover,
Imaging studies may not always show clear evidence of IH, especially if the CSF leak is small or intermittent.
This can lead to false-negative results [23]. Notably imaging performed early in the course of the condition may
not capture all the changes and repeat imaging may be necessary [24]. Detecting a CSF leak can pose challenges,
especially in cases of SIH. The leak could appear at any location along the neuroaxis and may vary in flow rate (slow,
intermediate, or high flow). The initial stage in diagnosis involves confirming IH through contrast-enhanced brain
MRI. Subsequently, different imaging modalities are utilized to detect and locate a spinal CSF leak [25]. Caution is
required as pooling of contrast at the C1–C2 vertebral body level may be mistaken for a leak [26]. For slow leaks,
high spatial and contrast resolution techniques with varied timing may be necessary due to their variability [25]. In
our case CT-myelogram was normal and we couldn’t find the source of leakage.

The treatment strategy mentioned in case reports and literature dealing with SIH is a conservative management.
This kind of approach includes hydration, caffeine and theophylline, which modulate adenosine receptor activity
with the goal of arterial vasoconstriction [27]. In another case report with a more similar clinical manifestation to our
case, the IH was presented with pachymeningeal enhancement in an SLE patient, in which methylprednisolone pulse
was prescribed with a dosage of 1 gm/day for 3 days, subsequently, the oral regimen was replaced and eventually,
Azathioprine was administrated [21]. Based on the literature, there was a remarkable response of SLE patients with IH
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or subdural hemorrhage to immunosuppressive therapy. Correspondingly, the therapeutic procedure is completed
within a week [21,28]. For a long-term immunosuppressive drug regimen, azathioprine could be prescribed [21]. In the
context refractory CSF leak and the failure of conservative management, the next step involves the administration
of a nontargeted epidural blood patch. If this procedure does not yield satisfactory results, precise localization
becomes paramount for the implementation of a targeted blood patch [29].

Conclusion
SIH may occur in SLE patients who present with orthostatic headaches. There is no single definitive test to
diagnose IH. It often requires a combination of clinical evaluation, imaging, and other diagnostic procedures,
which can be inconclusive. Furthermore, it is important to note that not all imaging studies consistently reveal
all the characteristic features of SIH. Due to these diagnostic limitations, it is crucial for healthcare providers to
meticulously consider a combination of clinical evaluation, patient history, and imaging findings when suspecting
SIH, especially in the context of a SLE patient presenting with headaches.

Executive summary

Introduction
• SIH may occur in SLE patients who present with orthostatic headaches.
Case Presentation
• We reported a 42-year-old female with SLE and APS presenting with a severe orthostatic headache. The patient’s

medical history, current medications, and diagnostic findings, including laboratory results and imaging, are
discussed.

Discussion
• There is no single definitive test to diagnose IH. It often requires a combination of clinical evaluation, imaging,

and other diagnostic procedures, which can be inconclusive. Furthermore, it is important to note that not all
imaging studies consistently reveal all the characteristic features of SIH.

Conclusion
• Due to these diagnostic limitations, it is crucial for healthcare providers to meticulously consider a combination of

clinical evaluation, patient history, and imaging findings when suspecting SIH, especially in the context of a SLE
patient presenting with headaches.
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