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Extreme brain sagging and transtentorial herniation in 
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Abstract

Introduction: Spontaneous intracranial hypotension often results in 
a new-onset headache that is worse with upright posture, along with 
other neurologic signs and symptoms. It is less rare than once thought 
and is not usually considered in the differential diagnosis of chronic 
daily headaches for months.

Methods: We present clinical symptoms and unusual imaging find-
ings of a case of spontaneous intracranial hypotensionin time course.

Case description: A 34-year-old female suffered from increasingly 
severe, orthostatic headache for 5 months, and additionally from nau-
sea and recurrent vomiting. Cranial computed tomography revealed 
slit-like ventricles and suspected cerebral edema. Magnetic resonance 
imaging further showed extreme brain sagging with beginning hernia-
tion of cerebellar tonsils in the foramen magnum and left uncaltrans-
tentorial herniation, consistent with spontaneous intracranial hypo-
tension. Further detailed diagnostic workup, including conventional 
and dynamic myelography identified spinal meningeal diverticula as 
the culprit of the massive cerebrospinal fluid leak and the patient un-
derwent surgical ligation of the fistula.

Discussion: We discuss diagnostic findings, therapeutic options, and 
the occurrence of cerebral edema concurrent with spontaneous intra-
cranial hypotension. Cerebral spinal fluid leaks should not be dismissed 
in patients with new onset of orthostatic headaches and spontaneous 
intracranial hypotension and treatment should be initiated promptly. 
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Introduction/Background

Spontaneous intracranial hypotension is usually presenting 
with orthostatic headache manifesting minutes after assuming 
upright position, less often accompanied by nausea, vomiting, 
dizziness or other symptoms [1]. Defined by the International 
Classification of Headache Disorders, third edition, it is defined 
as spontaneously developed headache, temporally related to a 
Cerebral Spinal Fluid (CSF) leak, and accompanied by CSF hypo-
tension and low lumbar puncture opening pressure (<60 mm) 
[2]. However regardless of an incidence of 5/100.000 [1] and 
preferential affection of women [1], with a mean age of 42.5 
years [1] it is not usually considered in the differential diagnosis 
of chronic daily headaches for months.

We present a case of extreme spontaneous intracranial hy-
potension in a 34-year-old female patient suffering from chronic 
position-dependent headaches with suspected cerebral edema 
on initial imaging. 

Case report/case presentation

A 34-year-old female suffering from increasingly severe, 
partly orthostatic headache for 5 months, and additionally 
from nausea and recurrent vomiting the days before admission 
presented in our university hospital. Cranial Computed Tomog-
raphy (CT) revealed slit-like ventricles and suspected cerebral 
edema (Figure 1A). Magnetic Resonance Imaging (MRI) showed 
extreme brain sagging with beginning herniation of cerebellar 
tonsils in the foramen magnum and left uncaltranstentorial her-
niation, consistent with spontaneous intracranial hypotension 
(SIH) (Figure 1C-D) as described before, [1] but by far not as pro-
nounced. Conservative standard therapy was initiated including 
strict bed rest (in Trendelenburg position), hydration, and caf-
feine for two weeks [1-3]. Since this remained ineffective, CT-
controlled autologous Epidural Blood Patch (EBP) (20 ml) was 
performed at the level of thoracic vertebrae 2/3. As progres-
sive left-sided uncal herniation and mesencephalic compres-
sion in MRI (Figure 1D) caused further neurological symptoms 
including right-sided hemiparesis, EBP (30 ml) was repeated at 
thoracic vertebrae 8/9. At follow-up after 45 days, the patient 
was asymptomatic. Cerebral and spinal MRI findings had sig-
nificantly improved with only a small persistent hygroma at tho-
racic vertebrae 8/9 (Figure 2D). As the patient suffered from re-
current headache four weeks later, further detailed diagnostic 
workup, including conventional and dynamic myelography was 
performed and identified Spinal Meningeal Diverticula (SMD) 
as the culprit of the massive Cerebrospinal Fluid (CSF) leak; the 
patient underwent surgical ligation of the fistula. 

Discussion/conclusion

SIH is usually presenting with orthostatic headache mani-
festing minutes after assuming upright position, however re-
gardless of an incidence of 5/100.000 [4] and preferential af-
fection of women, with a mean age of 42.5 years [3] it is not 
usually considered in the differential diagnosis of chronic daily 
headaches for months. SIH may be caused by trauma, CSF over-
drainage, or spontaneous CSF leak, usually from preexisting 
weakness of the dural sack, such as SMD [2]. In MRI it can mani-
fest with subdural fluid collections, slit-like ventricles, dilated in-
tracranial sinus and cortical veins, hyperemia of pituitary gland, 
pachymeningeal gadolinium enhancement and brain sagging, 

Figure 1: Initial magnetic resonance imaging and computed to-
mography of 34-year-old patient with spontaneous intracranial 
hypotension. Cerebral computed tomography indicating cerebral 
edema (A), abnormal sulci, suspicious for swelling in axial T2-FLAIR 
(B), sagging of thalamus, splenium, cerebellar tonsils and distend-
ed pituitary gland in sagittal T2 (C), left uncal herniation, biconvex 
hygroma in coronal T2 (D), pachymengingeal gadolinium enhance-
ment in coronal T1 (E), spinal hygroma in sagittal T2 (F).

Figure 2: Follow-up Magnet Resonance Imaging after epidural 
blood patch. Decreased brain sagging, normalized pituitary gland 
in sagittal T2 (A), regredience of left uncal herniation in coronal T2 
(B), normalized axial T2-FLAIR (C), regredience of hygroma in sagit-
tal spinal T2-STIR (E) with persistent small hygroma in axial fs-T2 at 
thoracic vertebrae 8/9 (D).

expressed, e.g., by a descent of the cerebellar tonsils below 
the level of the foramen magnum [1,3]. If standard treatment 
does not lead to satisfactory resolution of symptoms, an EBP 
should be performed [3], if possible at the level of an imaging-
diagnosed liquor leak [5]. Surgical treatment of visible leaks can 
also be considered [2,3]. Extradural CSF as a sign for CSF leak is 
found in 48-76% of cases [3]. The causal relevance of SMD in 
the development of SIH is still debated [6,7]. A registry reported 
SMD in 42% of 580 SIH patients, of whom only 22% showed ex-
tradural CSF, so that SMD was defined as SIH cause only in these 
[6]. Surgical treatment of SMD is recommended when less in-
vasive methods, such as EBP as first-line therapy, have failed to 
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achieve the desired treatment success [1,2]. Our patient with 
chronic headaches presented with extreme brain sagging and 
transtentorial herniation in imaging due to SIH. There are case 
reports with severe SIH developing other complications, such as 
posterior reversible encephalopathy syndrome [8,9] and revers-
ible cerebral vasoconstriction syndrome [9]. Impaired venous 
drainage produced by brain sagging with functional stenosis of, 
e.g., vein of Galen was discussed, resulting in swelling, espe-
cially of deep brain structures and subsequent cerebral edema 
[8–10]. This may create a vicious cycle, and in rare cases even 
rapid neurological deterioration resulting in coma attributed to 
cerebral herniation was reported [11,12].

Conclusion

In conclusion, although headache being among the most 
common symptoms in clinical practice and emergency rooms 
with an annual average prevalence of 13% [13], concerns about 
a spinal CSF leak should not be dismissed in patients with new 
onset of orthostatic headaches and SIH. Treatment should be 
initiated promptly to prevent potentially severe clinical deterio-
ration.
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