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Abstract

Background: Spontaneous intracranial hypotension (SIH) is a relatively rare but known pathology that results in brain herniation or sagging
due to CSF hypovolemia. SIH can commonly be misdiagnosed when occurring with other pathologies including chronic subdural hematoma (CSDH).
Neurological decline caused by SIH is rare, but is often rapid and much more severe.

Case description: A 69-year-old man was delivered to the emergency department for loss of consciousness and mild left hemiparesis. Brain

computed tomography (CT) revealed increased density over basal cisterns suggestive of subarachnoid hemorrhage (SAH), and CSDH. Cerebral an-
giography showed dural arteriovenous fistula, but there was no apparent cerebral aneurysm. We first performed trans-arterial embolization using
n-butyl cyanoacrylate, followed by bilateral hematoma evacuation. A postoperative CT showed that CSDH was evacuated, but the subdural space was
filled with free air. A subsequent CT examination revealed mild re-accumulation of CSDH without significant brain compression. On postoperative
day 14 the patient became progressively lethargic, for which he was transferred to the intensive care unit. As gadolinium-enhanced magnetic reso-
nance imaging and radionuclide cisternography suggested the leakage of cerebrospinal fluid, an epidural catheter was inserted in the head- down
positioned patient and an epidural infusion of saline was given for 3 days. The patient stabilized and regained consciousness over 2 weeks. The

patient became neurologically intact with imaging showing almost complete parenchymal expansion and resolution of subdural fluid collection.

Conclusion: This is an instructive case because the patient deteriorated after the surgery for CSDH, but it is also a unique case because the
deterioration occurred over 14 days. This report emphasizes the possibility that SIH should be taken into consideration when there is an unknown

reason for early CSDH recurrence and neurological deterioration.
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Abbreviations: SIH: Spontaneous Intracranial Hypotension, CSF:
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puted Tomography, MRI: Magnetic Resonance Imaging, SAH: Sub-
arachnoid Hemorrhage, AVF: Arteriovenous Fistula

Introduction

Spontaneous intracranial hypotension (SIH) is the result of ab-
normally low intracranial pressure and most commonly manifests
as postural headaches.! SIH is a relatively rare but known pathol-
ogy that results in brain herniation or sagging due to cerebrospi-

nal fluid (CSF) hypovolemia.?®> However, SIH can commonly be
misdiagnosed, when occurring with other pathologies attributed
to Chiari malformations, compression from subdural hematomas,
or possible malignancies leading to leptomeningeal enhancement.®
Neurological decline caused by SIH is rarely reported, but is often
rapid and much more severe. Several reports have noted that lum-
bar drainage placed to assist brain relaxation during treatment of
aneurysms causes unexplained neurological decline with imaging
evidence of brain herniation.?” In this report, our case showed
relatively delayed onset of the exacerbation of consciousness after
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a bilateral hematoma evacuation, and improvement of neurologi-
cal status following continuous infusion of saline into the epidural

space.
Case Presentation

A 69-year-old man without apparent event of head trauma was
presented to the department of otolaryngology for a 2-year histo-
ry of tinnitus. Magnetic resonance imaging (MRI) showed bilateral
fluid collection suspected of chronic subdural hematoma (CSDH).
The patient was then referred to our department for further exam-
ination and treatment at 2 weeks prior to hospitalization. Because
there was no neurological abnormality, we decided to have regular
follow-ups. However, he was delivered to the emergency depart-
ment for loss of consciousness on the day of admission.

His Japan Coma Scale on admission was 10, and he had mild left
hemiparesis. Brain computed tomography (CT) revealed increased
attenuation over basal cisterns that was suggestive of subarachnoid
hemorrhage (SAH) (Figure 1A), though there was no remarkable
change in already known CSDH (Figure 1B). Cerebral angiography
failed to demonstrate any apparent aneurysm or arteriovenous
malformation, except for dural arteriovenous fistula (dural AVF)
detected by super-selective left external carotid angiography (Fig-
ure 1C). The dural AVF existed between the Petro squamosal branch
of left middle meningeal artery and the transverse-sigmoid sinus
without retrograde flow in the venous sinus or retrograde cortical
venous drainage. We first performed trans-arterial embolization
using n-butyl cyanoacrylate at the concentration of 20%, achieving
disappearance of the arteriovenous shunt (Figure 1D). Afterward,
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he received bilateral burr-hole surgery with placement of bilateral
subdural drains. Postoperative CT showed evacuation of subdural
fluid with a large amount of pneumocephalus, without significant
brain expansion (Figure 2A). The patient was kept in a recumbent
supine position because mild lethargy and confusion remained
after the procedure, demonstrating a waxing and waning mental
status. Subsequent imaging revealed mild re-accumulation of sub-
dural fluid without significant brain compression (Figure 2B). He
received several imaging examinations to detect the cause of dete-
riorated consciousness. Brain MRI with gadolinium-enhancement
showed mild meningeal enhancement (Figure 2C). MRI myelogra-
phy showed a small meningeal diverticulum (Figure 2D). Radionu-
clide cisternography showed early accumulation of nucleotide in
the bladder (Figure 2E), and delayed migration of radioactivity over
the cerebral convexities even at 24 hours post-injection (Figure 2F).
On postoperative day 14, the patient became progressively lethar-
gic, for which he had to be transferred to the intensive care unit for
cardiorespiratory management (Figure 3A). Therefore, an epidur-
al catheter was inserted in the head- down positioned patient and
an epidural infusion of saline with an infusion rate of 20 ml/h was
started immediately (Figure 3B). Over the next 3 days, the epidur-
al infusion was maintained at this rate. The patient stabilized and
regained consciousness over 2 weeks. From day 26, he could start
his rehabilitation program without positional headache. Within a
course of 6 weeks, the patient became neurologically intact, and the
follow-up CT showed the disappearance of the high-density area in
basal cistern and resolution of subdural fluid collections (Figure
3E). He was discharged from the hospital on day 40.

Figure 1: Preoperative imaging.

A. Preoperative CT at basal cistern level. There was the increased density lesion in basal cistern (yellow arrow) implying subarachnoid hem-
orrhage. B. CT at higher convexity level showing bilateral chronic subdural hematoma. C. Left external carotid artery angiogram revealing the
transverse and sigmoid sinus dural arteriovenous malformation that was fed mainly by left middle meningeal artery (red arrow). D. Left exter-
nal carotid artery angiogram after transarterial embolization with n-butyl2-cyanoacrylate showing the disappearance of shunt flow.
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Figure 2: Postoperative imaging. A-B. Representative CT after the bilateral burr-hole surgery. Free air was entrapped in subdural space 1
day after surgery (A), and right subdural hematoma was recurred 1 week after surgery (B). C. Coronary section of T1-weighted MRI with
gadolinium showing the meningeal enhancement. D. MR-myelography showed meningeal diverticulum (yellow arrowhead). E-F. Radionuclide
cisternography. Radioactivity in the urinary bladder in an hour (E, red arrow). and absence of radioactivity over the cerebral convexities at 24
hours (F, black arrow).

A | Admission Treatment in 1CU Discharge

' 1] '

u_
1_.
2_
3_
104
204
30+
100
200+
300-

Japan Coma Scale

T 1 1 T T T
5 10 15 20 25 30 35 40

0
t Ht

TAE, drainage Epidural saline infusion

Figure 3: The course after epidural saline infusion. A. The trends of consciousness level using Japan Coma Scale (JCS). JCS was deteriorated 1
week after admission, followed by dramatic improvement as a result of the continuous epidural saline infusion. B. Representative image of the
epidural saline infusion. The epidural space was enhanced with a contrast medium (yellow arrow) through the epidural catheter (red arrow).
CT taken before discharge. The high-density lesion in basal cistern disappeared, and volume of the recurrent chronic subdural hematoma was
decreased.
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Discussion

One of the challenges in our case was that the initial CT showed
an “SAH-like” finding other than bilateral CSDH. CT findings of in-
creased density in the basal cistern usually suggest SAH. However,
diffuse cerebral edema, purulent meningitis, cerebral infarction,
subdural hematoma, leakage of intravenous contrast into the sub-
arachnoid space, status epilepticus, intrathecally administered con-
trast medium, polycythemia, and SIH were reported to mimic SAH.*°
Ferrate, et al. suggested that patients with pseudo SAH should un-
dergo conventional angiography in order to rule out an aneurysmal
source of bleeding.'! As there is no doubt that SAH due to cerebral
aneurysm or arteriovenous malformation is a critical disease, ce-
rebral angiography was necessary to evaluate the cerebral arterial
lesion. After excluding these vascular lesions, the “SAH-like” finding
could be judged as “pseudo SAH” caused by compression of the ce-
rebrum. Also, it seemed to be reasonable that the cause of loss of
consciousness was CSDH because the CSDH case with the onset of
unconscious attacks had been previously reported.’? Although SIH
should have been one of the differential diagnoses, it was difficult to

suspect at the time of admission.

According to the classification for dural AVE, the risk of intracra-
nial hemorrhage from Borden type I (Cognard types |, I1a) lesions is
extremely low in our case.'® A few reports suggested that iatrogenic
dural AVF could be associated with surgical treatment for subdu-
ral hematomas.!*!* There was significant concern that shunt flow
through the fistula might increase after surgery, which could cause
brain edema or intracerebral hemorrhage. As it was difficult to pre-
dict the angiographical change of dural AVF after hematoma evacu-
ation, it seemed to be better to conduct the trans-arterial oblitera-
tion with n-butyl cyanoacrylate for dural AVF prior to the burr-hole
surgery for CSDH.

In our case, postoperative CT showed the bilateral pneumo-
cephalus, implying the possibility of SIH. Sometimes free air gets
into the subdural space after CSDH surgery, which is known as a
predictive factor of recurrent CSDH.'® However, recent case reports
have shown that the expanded pneumocephalus suggests the ex-
istence of SIH.'7 Also, Takahashi, et al. suggested that physicians
should pay attention to underlying SIH to avoid multiple surgery
among the patients with refractory CSDH, especially in young to
middle aged patients without preceding trauma or hematological
disorders.'® Therefore, we started the conservative treatment for
SIH, though we had not diagnosed his condition yet.

Supportive measures including bed rest and a generous oral
fluid intake could improve symptoms caused by SIH over a peri-
od of several weeks.!”?* However, more invasive treatments are of-
fered to those failing conservative treatments. The most commonly
employed treatment and mainstay of therapy for SIH is by far the
epidural blood patch.?! However, a retrospective study described
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that the lack of the site of leakage decreased the success rate of
epidural blood patches.?” Other estimated weak points of epidur-
al blood patches are the low number of hospitals where epidural
blood patches can be performed, and the potential risk of adhesion
in the epidural space. There are few case reports on the use of epi-
dural saline infusion in SIH patients.?** In emergency situations,
as in our case, epidural saline infusion can be used to rapidly sta-
bilize the patient.’ The epidural saline infusion is technically safe
because the placement of the epidural catheter is routinely applied
by anesthesiologists. Because our case needed to stay in the inten-
sive care unit, and because there was not an apparent leakage point
of cerebrospinal fluid, the epidural saline infusion seemed to be an
appropriate treatment option.

Conclusion

Most important to note from this case is that the possibility of
SIH should be taken into consideration, especially when a postop-
erative CT shows pneumocephalus and neurological findings do not
improve after the surgery for CSDH. When there is not an apparent
leakage point of cerebrospinal fluid, the epidural saline infusion
may be an appropriate treatment option.
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