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Definifions

CSF = cerebrospinal fluid

Meninges = the layers of tissue covering the brain and
spinal cord

Dura = the tough outer membrane of the meninges
Intracranial = inside of the skull

Hypotension = low pressure

Lesson: EDS Wellness - Spinal CSF Leaks




Video

Upright Headache - my spinal CSF leak
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Background

e CSF surrounds the brain and spinal cord

o The brain should float in CSF éﬂ
e Fluid volume is lost as a result of a CSF leak e
; : ; e 1

o Sagging of the brain causes compression on I
lower brain sfructures i

e CURABLE cause of headache and )
cognitive disturbance S .y

o Often misdiagnosed ‘A
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CSF Flow in the Brain
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Types of CSF leaks

3. Spontaneous

o d/t spinal pathology
such as calcified disc,
osteophyte

o Possible underlying
connective tissue d/o

o Under-recognized

N *u !
."‘L 1 N
: L

Severe § 'x
spinal 519[105& \
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Check for understanding: which type of CSF leak is most common?

iatrogenic (due to a medical procedure)

traumatic
spontaneous
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What Hurts?e

Internal Middle
carotid cerebral

Pain Sensitive artery, artery

- Arteries near circle of Willis

- infracranial venous sinuses

- Lower dura and dural
arteries

- cranial nerves (opfic,
oculomotor, vagus,
glossopharyngeadl, Basilar
trigeminal) e

Circle of
Willis

Bottom view of brain

FADAM.
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What Hurtse .
&
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What Doesn’t Hurte

Pain Insensitive

The Meninges

- Arachnoid /Pia
Skull base
Brain fissue
Choroid plexus
- Pituitary Dura

Oplic chiagm  Hypothalamus  Infundibadum

Skull
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Posterior pituitary
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Open Ended Question;
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Now that we know what areas of the brain are affected,

what types of symptoms would we expect to see?

Please enter your answer here.
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Signs/ symptoms

Common Symptoms

positional headache
INnferscapular pain

Impaired balance

Sensitivity to light and sound
cognition changes(brain foQ)

change in hearing (muffled,
finnitus, popping, cracking)
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neck pain or stiffness

dizziness

arm pain or numbness

nausea and vomiting
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Signs/ symptoms (continued)

Less Common Symptoms

Visual changes

Facial numbness or pain

Changes in taste

Pain/ numbness below arm

Menstrual cycle and hormonal changes

Tachycardia
Fatigue
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Signs/ symptoms (continued)

Rare Complications

e Quadriplegio e Syrinx

e Dementio e Cerebral

e Parkinsonism vasoconstriction

o Ataxia/ tremor e Siroke

e Dysautonomio e Stupor/coma
e Death
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CSF will follow the rules of gravity, which is th
symptoms get worse as the person stays upright.

Knowing this, when do you think patients are likely to
experience worsening symptoms?

in the morning
during sleep

in the afternoon/ evening
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Think CSF leak If...

e Evidence of Heritable connective tissue disorder
o joint hypermobility o atrophic scars
o heart valve issues o tall stature
o scoliosis/ known spinal problems © €asy bruising

e Atypical Neurologic Findings

o involvement of cranial nerves cognitive changes

o gait disturbance o Sensory and motor changes
o exam may be entirely normal
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Clinical Mimics

e Dementia/ AD
e Parkinson Disease
o Movement disorders
e Migraine
e POITS

What do you think?

Lesson: EDS Wellness - Spinal CSF Leaks 21/42 /__/_T/I'WQGI"DOU




Open Ended Question;
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What do you think are some common misdiagnoses?

Please enter your answer here.

EDS Wellness - Spinal CSF Leaks 23/42 @ﬁ@QfDOd


https://cf.nearpod.com/neareducation/new/Question/698315643/iconflash.jpg?AWSAccessKeyId=AKIA5LQSO4AXIHKV2NEC&Expires=2147483647&Signature=HlT%2FIWm16%2B37ZohQwm3Kct08iGU%3D&1610509224

Key Poinfts

e headache may be trivial or absent with other symptoms
being more prominent

e positional aspect of HA often | with time, may be absent

e the severity of symptoms and associated disability is often
underappreciated

e Thisis a CURABLE cause of headache and disabllity

e Profound complications (early demenftia, death) can occur
without recognition
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Workup

e Brain Imaging

o MRI w/and w/o confrast

o 80% of patients can be detected this way
e Spinal imaging

o MRI

o CT

m Myelograms

o Only ~50% of patients have findings on spine imaging

e Lumbar puncture
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Brain imaging

e There are 5 common findings in 80% of patients with CSF
leak-- SEEPS

O

O

O

Subdural fluid collections

Enhancement of pachymeninges (83% of patients)
Engorgement of venous structures  (75% of patients
Pituitary hyperemio

Sagging of the brain (61% of patients)
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Classic findings of SIH on MR imaging of the brain

“Brain sag” demonstrated on midline sagittal T1 image(.4), including descent of the cerebellar tonsils below the
foramen magnum, flattening of the ventral pons (white arrows), and inferior displacement of the optic chiasm
(open arrow).

Postgadolinium coronal T1 image (B) demonstrates diffuse dural enhancement (white arrows.)

P.H. Luetmer et al. AJNR Am J Neuroradiol 2012;33:690-694
22012 by American Society of Neuroradiology
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What do you see?

CSF Leak
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The dura is not just a simple tube

Pia mater

Arachnoid
Dura mater

Normal spinal nerve
Epineurium

Perineurium

Endoneurium

Prolonged
subarachnoid
space over root

Perineurial cyst ¢

Extradural
meningeal

cyst

Extradural
meningeal
(false) cyst

Meningeal diverticulum
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Spinal Imaging/ workup

Repeat imaging is often
necessary
MRI with contrast

CT myelography
o Dynamic CT myelogram

o Digital subtraction myelography

Lumbar puncture/ Openmg
Pressure
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Treatment

e Conservative — Bedrest, fluids and caffeine are
used if the symptoms are not severe

o Abdominal binders to increase CSF pressure
o CAM to freat secondary sx/sy
e Epidural blood patch (EBP)

e Epidural patch with fibrin glue +/- blood

e Surgery — Some patients will require one or more
neurosurgical procedures
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Epidural Blood Paftching

REx 3‘ Cerebrospinal fluid
oy sl (CSF) leak

Epidural blood patch

to close leak
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Surgery
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TABLE. DIAGNOSING HEADACHE ASSOCIATED WITH
SPONTANEOUS INTRACRANIAL HYPOTENSION

International Classification of Headache Disorders 3rd ed.
Developed in temporal relation to a low cerebrospinal fluid (CSF)

pressure or leak, or led to discovery of low CSF pressure or leak
OR | Either or both of the following
CSF pressure <60 mm CSF
Evidence of CSF leak on neuroimaging
Mot better accounted for by another ICHD-3 diagnosis

Demonstration of extrathecal CSF on imaging

OR Cranial MRI consistent with spontaneous intracranial
hypotension show by at least 1 of the following

Opening pressure <60 mm CSF

Spinal meningeal diverticulum

Improvemnent after epidural blood patch

OR Orthostatic headache with 2 of the following

Low opening pressure (<60 mm CSF)

Spinal meningeal diverticulum

Improvemnent after epidural blood patch
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Key points

e an unknown % of patients will have their symptoms
resolve w/o any treatment

e rarely, serious complications such as coma or a large
subdural hematoma will dictate emergent intervention

e cpidural patching is effective for many patients but may
lack durability

e Correct interpretation of brain & spinal imaging is vital to
diagnosis

e oufcomes are generally favorable but a subset of pts
have persistent symptoms and associated disability
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Prognosis

e Most patients do well, but some patients continue to
suffer with residual symptoms of variable severity for
years or decades

o (limited studies)
e Depends on other comorbidities
e Depends on duration of symptoms

e Dementia secondary to repeated brain injury
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Verify to continue

We detected a high number of errors from your connection. To continue, please confirm that youa€™re a

https://vimeo.com/329004441

I'm not a robot
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Questions?e

For more info, visit spinalcsfleak.org.

Linkedin: Brianna Cardenas, PA-C, ATC

Patients/ Referrals:

HealedandEmpowered.com
ohone: 909-375-9011
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Collaborate Board

Final Thoughts?
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