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Lack of causal association between spontaneous intracranial
hypotension and cranial cerebrospinal fluid leaks

Clinical article

Woutkr I. ScHIEVINK, M.D.,! MARc S. Scawartz, ML.D.,* M. MARCEL Mava, M.D.?
FrankLIN G. Mosgr, M.D., M.M.M..? axnp Tobp D. Rozen, M.D.*

Departments of 'Neurosurgery and *Radiology, Cedars-Sinai Medical Center; *‘House Clinic, Los Angeles,
California; and *Department of Neurology, Geisinger Specialty Clinic, Wilkes-Barre, Pennsylvania

Object. Spontaneous intracranial hypotension is an important cause of headaches and an underlying spinal CSF
leak can be demonstrated in most patients. Whether CSF leaks at the level of the skull base can cause spontaneous
intracranial hypotension remains a matter of controversy. The authors’ aim was to examine the frequency of skull
base CSF leaks as the cause of spontaneous intracranial hypotension.

Methods. Demographic, clinical. and radiological data were collected from a consecutive group of patients
evaluated for spontaneous intracranial hypotension during a 9-year period. _

Results. Among 273 patients who met the diagnostic criteria for spontaneous intracranial hypotension and 42 §
who did not, not a single instance of CSF leak at the skull base was encountered. Clear nasal drainage was reported by
41 patients, but a diagnosis of CSF rhinorrhea could not be established. Four patients underwent exploratory surgery £
for presumed CSF rhinorrhea. In addition, the authors treated 3 patients who had a postoperative CSF leak at the skull 1
base following the resection of a cerebellopontine angle tumor and developed orthostatic headaches; spinal imaging,
however, demonstrated the presence of a spinal source of CSF leakage in all 3 patients.

Conclusions. There is no evidence for an association between spontancous intracranial hypotension and CSF
leaks at the level of the skull base. Moreover. the authors’ study suggests that a spinal source for CSF leakage should
even be suspected in patients with orthostatic headaches who have a documented skull base CSF leak.
(http://thefns.orgldoilabs/ 10317112011 .12 JNS111474)
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Spontaneous Intracranial Hypotension Due to Skull-Base
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Orthostatic headaches developed in a 2-year-old boy. Magnetic resonance imaging (MRI)
was normal (Fig, A) except for a subcranial cerebrospinal fluid (CSF) collection. At age 9 years,
headaches worsened and MRI showed pachymeningeal enhancement and brain sagging
(Fig, B). MRI and cisternography revealed a skull-base CSF leak with contrast filling the
petrous apex air cells and tracking extracranially into the soft tissues of the neck (Fig, D—F)
and eventually into the subclavian vein. The left skull base showed marked thinning of bony
structures. The patient underwent a temporal craniotomy. The lateral squamous temporal
bone was found to contain multiple bony defects leaking CSF, but no dural defects were
identified. The bony defects were packed with autologous fat grafts. Headaches were
unchanged, and he underwent a subcranial percutaneous n-butyl cyanoacrylate injection.
Improvement of brain sagging was noted on follow-up MRI scan (Fig, C). High-pressure-type
headaches and papilledema developed. CSF opening pressure was elevated (65cm HzO,
normal = 6-25cm H;0). A ventriculoperitoneal shunt was placed and the high-pressure
headaches and papilledema resolved. However, severe orthostatic headaches reoccurred 1
year later, and MRI showed worsening of the brain sagging. Digital subtraction myelogram

=5 then showed rapid flow of CSF entering the posterior cranial fossa from the cervical spinal

canal and escaping extracranially at the level of the porus acusticus into the soft tissues of
the neck (Fig, G—I; Video S1). No spinal CSF leak was demonstrated. The patient underwent a
suboccipital craniotomy. Intraoperatively, the defect in the ventral wall of the porus
acusticus could be palpated and dural substitute was placed within and around the defect.
Headaches were unchanged and postoperative MRI showed mild improvement of brain
sagging. If this procedure fails to correct the CSF leak long-term, then a subtotal
petrosectomy and mastoidectomy is the next step.
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CSF-Venous Fistula of the Clival Skull Base: A Unique Case
Study and Literature Review
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Abstract

An adolescent male presented with orthostatic headaches following head trauma. MRI
showed cerebellar tonsil displacement and a bony defect in the clival skull base. Digital
subtraction myelography (DSM) confirmed a cerebrospinal fluid-venous fistula (CVF). This
was repaired endoscopically. CVFs cause uncontrolled flow of CSF into the venous system
resulting in symptoms of intracranial hypotension. They're often difficult to identify on
initial imaging. This is the first reported CVF originating in the central skull base, and the
first treated via endoscopic trans-nasal approach. CVFs may elude initial imaging, making

DSM crucial for unexplained spontaneous intracranial hypotension. Laryngoscope,
134:645-647, 2024

L
- gy

D



Overview

e Anterior fossa skull
base

e Middle fossa
e Posterior fossa

Basilar plexus
Cavernous

sinus Internal ca

Tentoral o, Caverno
Sphenaoparietal sinus
Superticial middh
Dculomotor (M) »
Trochlear {IV) n.

s (V1) n,
| petrosal si
Q.»- Petrosal v,
acial (V) n. and »
s intermedi

tioulecochiear (VI n.

. (of Galen)
or cerebral v,

—

g

’ .
i :
6‘.. J
A
4
-
'S S
R Pode
e
e 1
.




s R i




s R i







XRAY KNE  XRAY KNE MRIBRAIN XRAY HAN MAMMOGR XRAY CHE MR OUTSI USGUIDE MROUTS|  XRAY HAN MR OUTSI XRAY ELB MRIBRAIN USABDOM MRIBRAIN MRIBRAIN MRIBRAIN CT BRAIN CHOCAR

MRI BRAIN | XRAY CHE —
DX DX MR ox MG OT DX MR OTSR us MR PR CRSR MR PR ox MR us MR MR MR CTSR us = MR CR e
—————0——0——9——0——0—8 9o -9 -9 1 o @ — D — O e A
Mar 21, 2025 Mar 14, 2025 Sep 30, 2024 Seap 17, 2024 Awg 0/, 2024 Jun 18, 2024 Jun 19, 2023 Jul 23,2021 20, 2021 Jan 28, 2020 Jud 25, 20189 Nov 08, 201/ Jul 13, 2017l 18, 2014 Jun 18, 2014 Dec 18, 2013 il 06, 2013 Jul 05, 2013 Jul 03, 2013 Jul 03, 2013 Jul 02,2013
202510/6168 20250886591 202 A6 202438356800 20242850146 20242850319 AH131/35 20210483158 20210516580 200082982 190498550 2017110808301821  LIA4370) 140278417 140008022 140001488 130031350 130030182 137705182 130026396 130025283

o> ! N




s R i




US GUIDE MR OUTS!

XRAY KNE XRAY KNE MBI BRAIN XRAY HAN
MG OT ox

ox ox MR DX
Mar 21, 2025 Mar 14, 2025 Sep 30, 2024 Sep 17, 2024 Aug 07, 2024 Jun 18, 2024
20251076168 20250886501 20243/83846 20243835600 20242850146 20242850319

MAMMOGR  XRAY CHE MR OUTS!|

MR OUTS! XRAY ELB

MR PR ox MR us MR MR 1 MR [ CTSR us MR
el — L
Jul 13,2017 Jul 19, 2014 Jun 18, 2014 Dec 18, 2013 Jul 06, 2013 Jul 05, 2013 Jul 63, 2013 Jul 03, 2013 Jul 02, 2013
137705162 130026306 130025263

Jul 75,2019 Nov 08,2017
19080550 2017110900301821  LI044370

0

20210493159 2021001658

ECHOCAR MRIBRAIN XRAY CHE

MRI BRAIN | CT BRAIN
CcR

MRI BRAIN USABDOM MRIBRAIN MRI BRAIN

140279417 140008022 140001488 130031350 130030182

. >
N omre




s R i




XRAY CHE XRAY CHE CT BRAIN XRAY CHE XRAY CHE TTE COMP CT BRAIN XRAY CHE CTHEADSB RANGIOC CTFACIAL

CTANGIO CTANGIO CT RECON CT BRAIN XRAY CER XRAY SKU XRAY PELV XRAY CHE XRAY OUT CTANI -—ﬂ
CRKO CTSR CTsSR CTPRKO CTSR CTSR CTSR CTSR CTSR
< _j__*_ ._._'_}__._ _’_ _u_ —a A -1 —a 8 - —w 8 _.._._!}_ —a A & @8 _._!}__Q_!{_ - _g_ ._q_. _g_ _‘_ _Q_ y
Jan 06, 2022 Jan 05, 2022 Jan 04, 2022 Jan 04, 2022 Jan 03, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02,2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 T Jan 0 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2072 Jan 022022 Aug 21, 2020 Sep 28,
20720032430 20220029870 20220029267 20220026775 20720023927 444760032 20220023612 20220023304 20220073314 20220023207 20220073188 20220023189 20220023170 20220023174 20220023173 20220023168 20220023159 20220023160 20220023149 20220023147 20200751642 £ )

> RN




XRAY CER  XRAY SKU  XRAY PELV  XRAY CHE  XRAY OUT  CTANKLE et
—
Al

XRAY CHE XRAY CHE KRAY CHE XRAY CHE TTE COMP CT BRAIN XRAY CHE CTHEADB IRANGIOC CTFACIAL C7 CERVIC CTANGIO CTANGIO C7T RECON C7 S8RAIN

CR CRKO CR CR us CT SR cR CTPRKO XA CTSR CTSR CTSR CTSR CTSR o CTSR R CR CR CR CR cT
| | | | y e | )
({ 0 ——8— w0 s —a 0 & —it— A s 8 e 8 — O — O — O ——O——O )
Jan 06, 2022 Jan 05, 2022 Jan 04, 2022 Jan 04, 2022 Jan 03, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 2022 Jan 02, 202:2 Jan 02,2022 Jan 02,2022 Jan 02, 2022 Jan 02, 2022 Aug 21, 2020 Scp 28,
20220032430 20220029870 20220029262 20220026775 20220023927 444760032 20220023612 20220023304 20220023314 20220023207 20220023188 20220023189 20220023170 20220023174 20220023173 20220023168 20220023159 20220023160 20220023149 20220023147 20200751642 15038!

o

- Pl ] |

v
(604 212 COR _

-
v 10507

(605] 2x2 SAG

W = @ @ @

[9900] AIDOC




LI e T e et - e e e A - A




s R i







Middle Fossa

* Tegmen defects

e Superior semicircular
canal dehiscience
(SSCD)

* Post-operative

* Post-traumatic g

Basilar plexus
Cavernous
sinus

Tenterial a.

Interc
/;)ltuim/y gl
Internal ca
Caverno
Sphenaoparietal sinus
Superticial middie
Oculomotor (1) n

Trochlear {IV) n

acial {VII) n. &
s di

tinulocochiear (Vi) n.

Glossopharyngeal {IX) n.

essal (XI1) n.
~Transverse SiNus
Great cereoral v. (of Galen)
or cerebral v,

A



s R i




Newer 1 2200 ‘ Newer 2 [ 20002445 ‘ Newer 3 e ‘ Newer 3




s R i




s R i










3 223FT2 WIARE TO 003 YARAX

TUO YARIX 023 YASX NUCMED IR LUMBAR CT BRAIN IR LLUMBAR W BRAIN K |CTTEMPO | Cardisc Cat NUCCARD  XRAY FING MRI PROST
273 f2 79 2u f270 x0 10 X0 xa 38 MM XA SR CTSRKO XA SR R = ¥ cTM DX MR SR
&
o——B o B o 9 9o 9o -0 & o 0 ¢ 0 & 0 & :
£50S 30 ysM K0S AS nal, BSOS 1 puA BSOS OF 080 BSOS DSos0 6, 2022 Jui 27, 2022 Jul 25, 2022
QBETESOESOS RIBSEDORSOS QOEBEREPSOS  TESITEHA B3IRSBARSOS

May 20, 2022 May 20, 2022
741755 20220525010 20220525009 20220351805 20220351804

—

Mar 11, 2022 Jan 07, 2021 Jan 07, 2021 Aug 28, 2020 Aug 14, 2020

Sep 01, 2017 Jun 16, 2016
20220114858 20210013835 20210013823 99-2020082844 20200424370 2017020114251568 160252832
< |




/\Hl \Jl% O‘ An Official Journal of the AMERICAN LY ;

American Neurological AN NEUROLOGICAL
NEULIROLOGY  association @ he AR

Child Neurology Society

A 56-year-old man presented to an outside institution with sudden onset confusion, right
otalgia, and left facial droop after a 1-month history of holocephalic orthostatic headaches.
Spontaneous Pneu mocephalus Due to Skull Base Defect a There was no history of trauma or otorrhea. Computed tomography (CT) and magnetic

Neuro-Images (& Full Access

Spinal Cerebrospinal Fluid-Venous Fistula resonance imaging (MRI) showed diffuse pachymeningeal enhancement and
pneumocephalus involving the ventricles, subarachnoid spaces, and brain parenchyma
Simon A. Menaker MD, Gregory P. Lekovic MD, PhD, Wouter . Schievink MD §24 (Fig 1A-D). Cerebral abscess was suspected based on the combination of an air pocket

within the right temporal lobe and the presence of meningeal enhancement. He underwent

First published: 09 December 2024 | https://doi.org/10.1002/ana.27152

a craniotomy, but intraoperatively no abscess was identified, and biopsy showed normal

brain tissue. Gram stain and cultures were negative. Postoperatively he had multiple short-
interval readmissions for altered mental status with imaging at each presentation
demonstrating persistent or worsening pneumocephalus. Eventually, he was found to have
right tegmen mastoideum defect on CT. Through a middle fossa approach, a large defect in
the right tegmen mastoideum was identified and this was repaired. Serial postoperative
imaging demonstrated persistent pneumocephalus. Intracranial pressure monitoring
showing pressures between -2 and -15mmHg and the presence of brain sagging on MRI
raised concern for an underlying cerebrospinal fluid (CSF) leak. The patient underwent
nontargeted large volume epidural blood patching without improvement. Magnetic
resonance (MR)- and conventional CT-myelography demonstrated multiple thoracic
meningeal diverticula, but no CSF leak. Digital subtraction myelography revealed a right T11
CSF-venous fistula (Fig 1E). The patient underwent an uneventful foraminotomy and a CSF-
venous fistula was identified along the inferior surface of the proximal nerve root sleeve
(Fig 1F). The fistula was ligated with a Yasargil titanium aneurysm clip. One month after
surgery the patient was asymptomatic, neurologic examination was normal, and imaging
showed complete resolution of pneumocephalus (Fig 1G, H).
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