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Abstract

Spontaneous intracranial hypotension (SIH) is caused by spinal leakage of cerebrospinal fluid
(CSF) and typically causes orthostatic headache which is relieved by lying in a recumbent po-
sition. We describe the case of a 44-year-old male suffering from orthostatic headaches ac-
companied by symptomatic cervical disc herniation, for which he had an anterior cervical
discectomy and fusion (ACDF). Computerized tomography of the brain at the emergency de-
partment 1 week after this procedure showed bilateral subacute subdural hematomas. In ret-
rospect, the positional headache had been present for 3 months prior to the ACDF, and mag-
netic resonance imaging of the cervical spine prior to the ACDF already showed signs of an
extradural CSF collection indicating intracranial hypotension. This case highlights the possibil-
ity of SIH caused by a spinal dural leak due to cervical disc herniation.
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Introduction

Spontaneous intracranial hypotension (SIH) occurs in 5 per 100,000 persons per year and
is caused by spinal leakage of cerebrospinal fluid (CSF) [1]. The most common symptom of
SIH is orthostatic headache, which is relieved by lying in a recumbent position, usually within
15-30 min. However, this positional component may be absent altogether [2]. Sometimes sub-
dural effusions or hematomas complicate SIH [1].

The exactlocation of the CSF leak is often not easily identified. Leakage can be due to dural
weakness surrounding nerve root sleeves, disc herniations causing small longitudinal slits in
the ventral dura and, rarely, CSF venous fistulas [1, 3-5].

In this report, we describe a case of bilateral subdural hematomas caused by SIH as a re-
sult of a probable dural defect caused by cervical disc herniation.

Case Presentation

A 44-year-old Caucasian male presented at our emergency department with severe stab-
bing-like headaches in the last 3 months. One week before presentation at our emergency de-
partment, an anterior cervical discectomy and fusion (ACDF) of C5-C6 and C6-C7 was per-
formed for the treatment of cervical radicular symptoms caused by intervertebral disc herni-
ation. He had no further medical history or relevant family history and had attributed the
headache to the cervical disc herniation. Specifically, he could not recall any major head
trauma. At first, his headache diminished for several days after the ACDF with postoperative
painkillers and maintaining a supine position. However, similar stabbing headaches quickly
returned, located in the neck and bifrontal, which worsened when standing. Additionally,
he described nausea and symptoms of bradyphrenia. Physical examination showed no abnor-
malities.

Computerized tomography (CT) of the head made at presentation at the emergency de-
partment (1 week after the ACDF) showed bilateral subacute subdural hematomas with a
moderate midline shift (Fig. 1a, b). In retrospect, the preoperative MRI (magnetic resonance
imaging) showed signs of a spinal longitudinal extradural CSF collection indicating a spinal
leak (Fig. 1c, d). Perioperatively, the neurosurgeon noticed dural leakage after removing a
large right sided sequester at the level of C5-C6 without seeing a clear dural defect.

Based on the clinical and radiological findings, the diagnosis of SIH was made, and he was
admitted to the hospital and treated conservatively with bed rest. Nonetheless, he developed
progressive headaches accompanied by vomiting. After 5 days of bed rest, an evaluating CT
was performed, revealing progression of the subdural hematoma on the left side after which
8 mg of oral dexamethasone was initiated with tapering in 20 days. Follow-up imaging 5 days
later showed unchanged hematomas. Since clinical symptoms improved, he was discharged
from the hospital. At follow-up 1 month after his hospital stay, the headache almost com-
pletely resolved and he slowly started resuming his daily activities.

Discussion

This report describes a case of headache caused by bilateral subdural hematomas as a
result of intracranial hypotension, possibly caused by a cervical spinal leak due to cervical disk
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herniation. The possible long-lasting SIH may have caused continuous traction and conse-
quent tearing of bridging veins, causing the spontaneous subdural hematomas. The fact that
this patient had no history of head trauma contributes to this hypothesis.

In this case, the neurosurgeon perioperatively confirmed cervical leakage of CSF, which
raised the suspicion of SIH. He was not able to visualize the dural defect causing CSF leakage,
probably because the dural defect was very small as is often seen in SIH caused by mechanical
dural tears [3]. However, it cannot be completely ruled out that the operation itself caused the
leakage, but as complaints of SIH were present months before the operation this seems un-
likely. Also, in retrospect the cervical MRI showed a spinal longitudinal extradural CSF collec-
tion, pointing towards CSF leakage preceding the ACDF. These collections have a typical ap-
pearance and according to Farb et al. [6] are seen exclusively in patients with SIH with dural
mechanical tears along the thecal sacs.

Therefore, although the spinal leakage was not visualized, the leak was probably caused
by a spinal extradural pathology, in this case most probably the cervical disc herniation. One
of the important etiologies for CSF leakage is ventral dural tears caused by calcified disk her-
niations with microspurs. In our case, calcifications or microspurs of the cervical disks could
not be confirmed since no CT was performed prior to the procedure. This raises the question
whether SIH and its dural defect could have been caused by cervical intervertebral disc her-
niation without signs of calcifications or microspurs. Fiechter et al. [7] described a case of SIH
caused by disc herniation at the thoracolumbar junction, without any signs of calcification.
Consequently in our case, even without a definite calcification, the cervical disc herniation
constitutes a risk factor for causing ventral dural tears.

In our case, the headaches clinically improved over the following days after initiation of
dexamethasone. Therefore, epidural blood patching, which carries a small risk of dural punc-
ture and according worsening of CSF hypotension, was not performed [8]. According to Beck
et al. [3], one of the major treatments of intractable SIH is removal of the discogenic cause of
dural tears. They state that conservative treatment alone and even blood patching will be un-
successful if the mechanical cause for the dural tear remains. Therefore, in our case, surgery
probably contributed to the long-term treatment of the SIH.

Another important contribution to the diagnosis of SIH in this case was the presence of a
spinal longitudinal extradural CSF collection. According to the third edition of the interna-
tional classification of headache disorders, one of the important diagnostic criteria for SIH is
the evidence of CSF leakage on imaging, including spinal imaging [9].

Therefore, one might pose if there is a high suspicion of SIH clinically, but cranial image is
negative, additional spinal imaging might be helpful. Also, since microspurs are an important
cause of spontaneous intracranial hypotension, spinal CT imaging might be a relevant addition
to the diagnostic and therapeutic process.

Statement of Ethics
Informed consent was obtained from the patient in this case report for submission to the

medical literature. The patient gave written informed consent to publish this case (including
publication of images).
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Fig. 1. a Computerized tomography of the head showing subacute subdural hematoma 12 mm over left
convexity (arrows), midline shift not shown on this image. b Computerized tomography of the head show-
ing subacute subdural hematoma 4 mm over right convexity as well (arrow). c Preoperative sagittal cervi-
cal magnetic resonance imaging showing disc herniation C5-C6 with dural displacement (arrow). Spinal
longitudinal extradural CSF collection (arrowhead). d Preoperative sagittal cervical magnetic resonance
imaging showing a spinal longitudinal extradural CSF collection (arrowhead). The arrow points at the dura.
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