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ABSTRACT

Introduction: Intracranial hypotension is a condition characterized by a lower than normal volume of cerebrospinal fluid (CSF) due to CSF leakage
across the dural membrane in one or multiple locations. Symptoms include orthostatic headache and symptoms associated with stiff neck, tinnitus,
photophobia, nausea, and evidence of low CSF pressure or leakage through at least one imaging modality. Case report: male patient, 46 years old,
physician, with report of spontaneous CSF leak during physical activity. It evolved with the following symptoms: pulsatile holocranial headache
that worsens when lying down and getting up. He underwent oral treatment without success, requiring an invasive procedure such as a blood
patch to improve symptoms. After a few days he underwent new imaging tests with no changes. Discussion: The most common site of CSF leak
is the cervicothoracic junction or upper thoracic region. Epidural blood patches are frequently performed for the treatment of post-dural puncture
headache, which may vary between the previous site of cerebrospinal fluid leak or the lumbar location.
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INTRODUCTION

Intracranial hypotension is a condition characterized by
a lower-than-normal volume of cerebrospinal fluid (CSF)
due to CSF leakage through the dural membrane, at one
or multiple locations. The loss of CSF results in the dis-
placement of brain structures, causing headaches and
other neurological symptoms'. Although the headache
may present benign signs, if left untreated, it can lead to
serious adverse events such as stroke and neurological
sequelae?®,

Headache with low CSF pressure is almost always
caused by CSF leakage, which can be iatrogenic, traumat-
ic, or spontaneous in origin. The etiology of spontaneous
CSF leakage is still unclear, and the site of the leak can be
anywhere along the spinal column, but is usually at the
level of the thoracic or low cervical region* The most com-
mon presentation is orthostatic headache. Other features
may include cranial nerve palsies, dizziness, tinnitus, pho-
tophobia, changes in hearing, or neck stiffness®.

Data from large community-based studies on the ep-
idemiology of spontaneous intracranial hypotension are
not available, but an estimate of the annual incidence is
4 to 5 cases per 100,000 people®, which is about half the
incidence of aneurysmal subarachnoid hemorrhage. In-
cluding children and adolescents, spontaneous intracra-

nial hypotension can affect patients of any age, particu-
larly women aged 35 to 55 years™,

The present study aims to present a case of spon-
taneous cerebrospinal fluid (CSF) fistula. Based on this
case report, we seek to explore methods of diagnosis and
treatment for this manifestation.

CASE REPORT

Male patient, 46 years old, residing in the city of
Goidnia/Goids, physician, with no underlying patholo-
gies, regularly practicing physical exercises (running and
swimming), and no allergies. He reports that during a few
days of vacation in December 2021, he started experienc-
ing back pain in the cervical region after more strenu-
ous physical exercise than usual at the beach, associated
with pulsatile holocranial headache that worsened with
lying down/standing up, with a pain score of 3/10. He
used regular painkillers with partial relief of the pain. After
4 days, already in Goiania, he returned to work and start-
ed experiencing diplopia, blurred vision, and decreased
visual acuity. He underwent cervical spine magnetic res-
onance imaging (MRI) with a diagnosis of pachymeningi-
tis, represented by Figure 01 below, leading to further in-
vestigation, during which he underwent lumbar puncture
and viral panel, all of which were normal.
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Figure 01: Computed tomography myelography of the cervical and thoracic
spine showing epidural extravasation of contrast medium diffusely into the
epidural space in the later acquisitions, from C5 to T5.

He underwent another MRI of the neuroaxis with con-
trast, which reported the presence of a collection in the
C7-T1 region, leading to a diagnosis of cerebrospinal fluid
hypotension. He rested at home for a week, with no im-
provement in mild pain symptoms. During this time, he was
taking oral prednisolone for 5 days due to suspicion of viral
meningitis. After the rest period, he returned to the hospi-
tal where an anesthesiologist performed a blood patch in
the L3-L4 lumbar region with 20 ml, remaining at rest for
another week without improvement. He returned to work
with persistent symptoms, leading to another blood patch
in the L2-L3 lumbar region with 20 ml. He remained at rest
at home for another week, with no improvement,

He underwent a third blood patch with a higher loca-
tion using 15 ml, without improvement. He decided to seek
other means to continue the investigation, where he un-
derwent a myelotomography with contrast, with a report
of epidural extravasation of the contrast medium from T1-
T2, spreading throughout the epidural space in the later
acquisitions, from C5 to T5.

He returned to Goiania, where a fourth blood patch was
performed in the C7-T1 region guided by tomography with
10 ml, and after 15 days, the patient denied any symptoms.
After five months, another MRI was performed, which was
reported as normal.

DISCUSSION

The diagnostic criteria for spontaneous intracranial hy-
potension, as established by the International Classification
of Headache Disorders, require the presence of (1) ortho-
static headache, (2) associated symptoms of >=1 (neck
stiffness, tinnitus, photophobia, nausea), and (3) evidence
of low CSF pressure or leakage through at least one modal-
ity (brain MRI detecting indirect signs of low CSF pressure,
lumbar puncture measuring CSF pressure less than 6 cm-
H20, CT myelography, or radionuclide cisternography RC)".

The most common site of CSF leakage is the cervi-
cothoracic junction or upper thoracic region. This usually
occurs spontaneously or after minor trauma to the spinal
cord. As a result of CSF leakage, the brain sinks, causing

traction on the bridging veins, pain-sensitive meningeal
structures, and cranial nerves, leading to symptoms?®.

Epidural blood patches are commonly used for head-
aches attributed to CSF leakage. They are used to treat
patients who experience headaches after a known dural
injury. CSF leakage was first reported in 1955°, The etiology
of this leakage is variable, with the most common cause
being lumbar puncture. In a recent Cochrane Review,
the blood patch was considered superior to conservative
management for the treatment of post-dural puncture
headachel10. Most blood patches, however, are performed
at the lumbar level. Cervical blood patching is feared for
several reasons. Commonly cited complications include
cranial nerve palsy", altered mental status'>®, subdural he-
matoma', seizures?’, and transient bradycardia®™. Serious
adverse events also include compression of nerve roots"”
and chemical meningitis™®. At the cervical level, spinal
cord compression becomes the most feared complication.
However, no systematic study has been done to elucidate
the incidence of these complications.

There are several reports indicating that the lumbar
blood patch can permanently relieve headache, regard-
less of whether the site of leakage is identified or not™®2°2,
However, other reports demonstrate that the lumbar blood
patch does not always result in permanent relief?2324, A
study by Diaz?® suggests that the site of leakage should
be identified by radionuclide cisternography and treated
with a blood patch targeted at the levels of the CSF leak. A
report by Kantor and Silberstein® also suggests that cervi-
cal blood patch may be useful after failure of lumbar blood
patch when the site of leakage is not identified.

Our case report exemplifies two unsuccessful lumbar
epidural blood patch (EBP) attempts for spontaneous CSF
leakage. Subsequently, when the site of the leakage was
identified, a blood patch was performed at the C7-T1 level,
resulting in symptom improvement,

A case report by Ferrante et al. indicated that the blood
patch successfully treated spontaneous CSF leakage in
the cervical region. This report also showed the spread of
blood from the lumbar to the cervical region. Cousins et
al.?® suggested that placing the blood patch close to the
site of CSF leakage is important. The proposed mecha-
nism is that the injected blood seals the dural defect and
stops the leakage. Another theory is that the blood injec-
tion causes an epidural tamponade effect on the leakage.
It would seem sensible to target the treatment to the site of
leakage to maximize the chances of success, but there is
no clear evidence to support targeted blood patching, and
randomized clinical trials are likely not feasible given the
low incidence of the disease.

In anesthesia practice, a blood patch at the site of leak-
age is the treatment of choice if conservative measures fail.
Other treatments have been suggested with varying suc-
cess rates, including intrathecal fluid infusion, epidural sa-
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line infusion, epidural dextran infusion, epidural fibrin glue
injection, CSF diversion, and surgical repair of the leak®,
The procedure then becomes more technically challeng-
ing and higher risk.
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