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Intracranial hypotension seems to be caused by cerebrospinal fluid (CSF) leakage from a spinal meningeal diverticulum 
or dura tear. It is characterized by orthostatic headache and diffuse meningeal enhancement on gadolinium-enhanced 
brain magnetic resonance imaging. Site of CSF leakage could be disclosed with radioisotope cisternography, and com-
puted tomography myelography is useful when cisternography failed to unravel anatomical information. Epidural blood 
patch is very effective to stop the leakage. We report a case of orthostatic headache caused by intracranial hypotension in 
a 32-year-old woman. Computed tomography myelography confirmed a CSF leakage in the area of left L2 nerve root. 
The patient was successfully treated by epidural blood patch. (J Kor Neurotraumatol Soc 2007;3:116-118) 
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Introduction 

 
Intracranial hypotension is a syndrome of low cerebro-

spinal fluid (CSF) pressure characterized by orthostatic 
headache.10,15) This diminished intracranial pressure is 
attributed to a CSF leakage. The concept of a headache by 
the leak of CSF from a dural defect following a lumbar 
puncture was first suggested by Bier in 1889. Schaltenbrand 
first described the entity of intracranial hypotension syn-
drome (IHS) in the German literature in 1938, when he 
recognized spontaneously occurring low CSF pressure and 
thus, called it ‘spontaneous or essential aliquorrhea’. 

Precise determination of the spinal level of a CSF leak is 
important in diagnosis and treatment of the IHS.  

 
Case Report 

 
A previously healthy 32-year-old woman was transferred 

to our hospital with a severe postural headache, aggravated 
by sitting or standing and relieved by lying flat. She com-

plained of tinnitus in both ears, radicular tingling sense of 
both arms, nausea, vomiting, and mild neck stiffness. She 
had past medical history of unremarkable delivery for baby 
under an epidural anesthesia 10 months ago. Routine labo-
ratory studies, including erythrocyte sedimentation rate, 
were normal. Lumbar puncture, performed with a 24-gauge 
needle at the L4-L5 interspace, revealed an opening pres-
sure of 0 mmH2O, and the “dry” tap made the CSF labo-
ratory test impossible.  

Gadolinium-enhanced brain magnetic resonance imaging 
(MRI) showed diffuse meningeal enhancement (Figure 1). 
Radioisotope (RI) cisternography revealed normal CSF 
flow pattern and no evidence of focal leakage of radioi-
sotope. 

IHS was strongly suspected, and it seemed to be caused 
by previous epidural anesthesia. Conservative treatment 
was instituted accordingly. Bed rest, hydration, caffeine 
and analgesics medications were provided for 4 weeks. 
However, the patient noted a persistent orthostatic headache. 
Follow up brain MRI still showed diffuse meningeal en-
hancement and slit ventricle. 

In order to identify specific location of CSF leakage, com-
puted tomography (CT) myelography was performed in 
the range from skull base to the sacrum level. A focal CSF 
leakage was found along the left L2 nerve root (Figure 2). 
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Ten ml of autologous blood was injected into the epidural 
space from the L2/3 level. Next day the postural headache 
and the other symptom resolved and she was discharged 
home two days following the procedure. Two weeks later, 

a gadolinium-enhanced brain MRI scan showed recovered 
ventricle size without dural enhancement (Figure 3). 

 
Discussion 

 
Orthostatic headache represents the most characteristic 

symptom of IHS. Although the exact pathogenic mecha-
nisms remain unclear, orthostatic headache is thought to 
result from continuous CSF loss through the dural defect. 
CSF loss interferes with the normal cushioning of the in-
tracranial contents. As a result, intracranial contents may 
descend when the patient is standing upright, leading to 
traction on pain-sensitive structures in the dura mater. Other 
clinical manifestations in patients with IHS include nausea, 
vomiting, diplopia, dizziness, neck stiffness, tinnitus, visual 
blurring, radicular upper limb symptoms, mental impairment, 
in addition to symptoms and signs related to subdural he-
matomas.1,16) 

The diagnosis of IHS is usually made in conjunction with 
radiologic and serologic evidence in a patient with a pro-
bable past history. CSF findings include decreased opening 
pressure (0-30 mmHg),5) elevated protein, and mild ple-
ocytosis, whereas normal glucose, cytology, and Gram’s 
stain. Inflammation due to traction on the bridging veins 
may have some role in the elevated protein and pleocytosis 
in the CSF.6) 

A characteristic findings on gadolinium-enhanced MRI 
are diffuse meningeal enhancement and dural venous dila-

FIGURE 1. Coronal gadolinium-enhanced T1-weighted magnetic
resonance image shows slit ventricle and intense enhancement 
of the dura including the tentorium. 

FIGURE 2. Axial computed tomography myelography demon-
strates leakage of contrast material along the right L2 root 
sleeve (black arrow). 

FIGURE 3. Follow up coronal gadolinium-enhanced T1-weight-
ed magnetic resonance image shows normal ventricle size and 
no dural enhancement. 
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tation. Diffuse meningeal thickening and enhancement are 
probably related to engorgement of the meningeal blood 
vessels.3) According to the Monro-Kellie rule, intracranial 
blood and CSF volume fluctuate reciprocally. And thus, 
reduced CSF volume results in venous engorgement, which 
causes a greater concentration of gadolinium-diethylene 
triamine pentaacetic acid (Gd-DTPA) in the meningeal 
vasculature.8) But, these MRI findings usually disappear 
once the symptoms improve.7) 

RI cisternography is useful to identify CSF leaks.13) A 
CSF leak can be detected either directly by accumulation 
of radioactivity outside the subarachnoid space or indi-
rectly by a limited ascent of the tracer to the cerebral con-
vexities and its early accumulation in the kidneys, urinary 
bladder, and soft tissues.11) The sensitivity of RI cisterno-
graphy was 60% with regard to diagnostic accuracy, Bena-
mor.2) Schievink15) demonstrated the false negative rate 
was 30%. 

CT myelography also has been used to demonstrate CSF 
leaks.13,15) CT slices are obtained from the skull base to the 
sacrum through the entire spinal axis at each spinal level, 
after intrathecal injection of an iodinated contrast agent. 
Underlying anatomical defects responsible for the leak, 
including meningeal diverticula, can be further delineated 
with CT scan.15) 

The headache of IHS typically resolves with conserva-
tive management including bed rest.12) Non steroid anti-
inflammatory drugs, intravenous or oral caffeine, theophyl-
line, increasing CSF volume by hydration, increased salt 
intake, carbon dioxide inhalation, and steroid therapy have 
all been reported to be effective.9,13) If the conservative 
management fails, epidural blood patches introduced by 
Gormley14) are generally considered to be safe and effec-
tive alternatives. The first patch is effective in 85 to 90% 
of cases,9) while the efficacy is heightened up to 98% by 
repeated patches.3) The procedure is most effective if it is 
performed at or within one interspace of the leak.4) If the 
level of the leak is unknown, however, the blood can be 
injected into the lumbar epidural space and the patient’s 
head tilted downward. The blood slowly ascends to, and 
seals leaks in the thoracic and cervical meninges.3) Surgical 
correction may be required when all the above treatment 
methods have failed, especially if a dural tear or other 
meningeal defect has been demonstrated.1,11) 

 
Conclusion 

 
In intracranial hypotension, we must check up sites of 

CSF leakage by radiologic study. In cases of negative RI 
cisternography with false negative rate of 30%, we recom-
mend to conduct CT myelography to search CSF leakage 
site. An autologous epidural blood patch is an effective 
strategy for managing an orthostatic headache that is per-
sisting or is aggravated despite conservative treatments. 
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