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61-year-old right-handed accountant (director of treasury 
for an oil and gas company) evaluated in June 2017

Memory problems X 2.5 years, seemed gradual

Working long hours, fell asleep in recliner

Missed paying a bill (charged a late fee)

Dx with low T  supplementation did not help

Sleeping at his desk at work

Couldn’t figure out how to log into computer

Unable to do finances

CC: “I have stressful situations from anxiety.”
(His wife provided most of the history)



Approached about retiring Fall 2015

Retired March 2016

Decline very noticeable by December 2017

By Jan-Feb 2017, he did not know what day of the 
week it was

No preceding illness, coughing, unusual physical 
activity prior to symptom onset

Diagnosed with dementia, had MRI that showed 
Chiari

Had an LP with no change in symptoms (OP 13.5 cm 
CSF)



Headaches began in April 2017, 2-3 times weekly

Feels like “top of head will fall off” with pain in the back 

of his head and neck pain

Aching and throbbing with photophobia

Prefers being still but does not lie down

Occur in afternoon or evening (often goes to sleep 

with one)

Duration 30-60 min, takes acetaminophen

No postural component

No effect of Valsalva

No diplopia, tinnitus, imbalance, hearing problem 

No triggers identified



Walks mores slowly for the past year

Imbalance when he first stands up

Urinary frequency without incontinence

Trouble with word finding but no dysarthria

Occasionally chokes on liquids or solid

Used to walk on the treadmill 3 days weekly

No heavy weight lifting

No joint hypermobility



PMHX:

Sleep apnea

Hypertension since his 20s

Anxiety and depression

Atrial fibrillation in the past (had ablation)

Hypovitaminosis D

Restless legs syndrome

SHX:

Never smoked, last drank in college

One regular Coke daily

Poor sleep (used to wake up at 0200 when working)



MEDICATION DOSAGE

Memantine 10 mg BID

Sertraline 25 mg daily

Lisinopril 20 mg daily

Trazodone 50 mg HA

Gabapentin 100 mg HS 

Ferrous sulfate 325 mg daily

Donepezil 10 mg daily

Fish oil Daily

Probiotic blend Daily

Vitamin D3 2000 U daily

Calcium 500 mg daily

Coconut oil 1000 mg daily

Vitamin B12 daily

Acetaminophen As needed for headache

CPAP Nightly

Medications



Obvious recent and remote memory dysfunction to 
conversation (very quiet)

Absent up gaze that improved with oculocephalic
maneuver

Hypometric saccades

Generalized hyporeflexia with no Babinski sign

Stooped posture and decreased arm swing.  Walked slowly 
but could walk on heels, toes, tandem

Propulsion with postural stability testing

Exam



MRI March 2016



MRI May 2017 

referred from 

Memory Clinic



Spontaneous Intracranial Hypotension 

(SIH)

Misleading name – it is a low VOLUME state due to spinal 
loss of CSF

 Pressure may be low, normal or high

 It’s more common than realized

Ask the right questions

Only 70% of patients are “typical”



Etiology and Pathogenesis

Spinal CSF leak from a dural defect

Usually low cervical or thoracic

Does not arise from cranial CSF leaks (but may 
occur concurrently – think about intracranial 
hypertension as initial problem)



Epidemiology

Female: Male = 2:1

Peak incidence around age 40 but 
can occur at any time of life

Annual incidence at least 5/100,000

May go undiagnosed for many years



Risk Factors
Hypermobility syndromes (e.g., Ehlers Danlos, 

Marfan, polycystic kidney disease), 
“double jointed”, slim neck

Trauma – may be trivial

Previous spine surgery

Discogenic microspurs (ventral leaks)

Previous LP, epidural or spinal anesthesia

History of spontaneous retinal detachment

Beck J et al. Neurology 2016;87:1-7

Schievink WI. JAMA 2006;295:2286-96



Headache in SIH

Not always present, even with abnormal MRI

New daily persistent headache

May be thunderclap in onset

Most commonly posterior/neck but may be in 

any location in the head (and face)

Pain is most frequently bilateral 

No specific character or severity



Typical: orthostatic or “end of the day”

May be paradoxical (better when upright)

Postural component may decrease over time 

May be intermittent or constant

Nocturnal awakening possible

Often exertional and worsen with Valsalva

May improve at high altitude



Other symptoms

Photophobia, phonophobia, nausea

Tinnitus, abnormal hearing (under water), 
imbalance (VIII) 

Spinal symptoms: intrascapular pain, chest pain, 
radicular symptoms, pain at the site of the leak

Blurred vision, visual field defects

Facial weakness, numbness, pain (V, VII)



Rare Symptoms

Diplopia (VI << IV, III)

Dysgeusia

Parkinsonism, postural tremor, ataxia, chorea

Galactorrhea

Coma

Dementia



Downward displacement of cranial structures

Ligamentous traction

Meningeal traction

Venous engorgement of bridging veins

What Causes the Headache in SIH?



Examination Findings

May have joint hypermobility

Spontaneous venous pulsations present

Trendelenburg test (5° for 5-10 minutes)

May improve headache and other 
symptoms

Rozen T et al. Headache 2008;48:1366-71



Diagnostic Testing

Lumbar puncture
Opening pressure may be low (<60 mm CSF) (34%)

“Dry tap”

Opening pressure may also be normal (61%) or 
elevated (5%)

Use small gage needle (24 g)

Kranz PG.  Cephalalgia 2015; Dec 15, epub ahead of print



MRI with Gadolinium

Abnormal in 70-80%

 Pachymeningeal enhancement 

 Subdural fluid collections (don’t operate!)

 Engorgement of venous structures

 Pituitary hyperemia & enlargement

Venous distension

Schievink WI. JAMA  2006;295:2286-96



Dural Enhancement

Most common MRI sign of SIH

Retrospective study of 89 patients (Duke)

Mean headache duration 20.5 months, 
median 6 months

Absence of dural enhancement and low 
flow leaks correlated with longer duration of 
symptoms

 Imaging changes may be time-dependent 
and compensatory mechanisms for volume 
depletion occur

Kranz PG et al. AJR 2016;207:1-5



Brain Sag

Tonsillar descent or crowding 

at foramen magnum

Flattening of anterior pons

Midbrain descent

Descent of mammillary bodies

to level of dorsum sella

Straightening of optic chiasm

Kranz PG et al. AJR 2016;207:1-5



Neither dural enhancement nor myelographic evidence 

of a leak correlate with LP opening pressure

Marginal correlations with brain sag and venous distention 

and CSF pressure

No correlation with CSF pressure and high-flow or low-flow 

leak

Kranz PG et al.  AJNR 2016;37:1374-8



Spinal Imaging

CT myelography

Dynamic (saline challenge) myelography

MRI 

Heavily T2-weighted imaging

MR myelography with intrathecal gadolinium (+
saline challenge)

Digital subtraction myelography



Ultra early imaging may be required to detect fast 
leaks (CT; DSA most effective)

Delayed imaging may be required to detect slow or 
intermittent leaks (MRI)



Non-targeted blood patches first?

Myelography first?

Patient preference?

Are both CT and MRI myelography needed?

What is the yield of repeated imaging (intermittent 
leak)? 

What is the Best Strategy?



Pathology of CSF Leaks

Spontaneous dural dehiscence

Inner arachnoid protrudes through 

the defect in the overlying dura

Fragile diverticulae that

may tear

Schievinck WI et al. Neurology 2016;87-673-9



Types of Leaks

Type 1 – Dural Tear (~26%) associated with 
extradural CSF collection

1a – Ventral 1b – Posterolateral

Type 2 – Meningeal diverticulum (~42%)

2a – Simple 2b – Complex

Type 3 – CSF-venous fistula (2.5%)

Type 4 -- Indeterminate/unknown (~29%)

Extradural CSF Yes (51%), No (49%)

Schievinck WI et al. Neurology 2016;87-673-9



1a 1b

2a 2

b

3

Schievinck WI et al. Neurology 2016;87-673-9



Ventral leak from discogenic microspurs

Beck J et al. Neurology 2016;87:1-7



CSF Leak from Degenerative Abnormality

Kranz PG et al. AJR 2016:206:8-19



RadioIsotope Cisternography
111Indium-DTPA

Indirect evidence of a leak:

Absent or little isotope over convexities at 24 
hours

Early appearance of radioactivity in kidneys and 
bladder activity 

Silhouette sign- tracer is injected epidurally or 
gains access to systemic circulation through a 
CSF leak

Least likely method to show leak site

Mokri B.  Headache 2014;54:1358-68



Treatment: Conservative

Bedrest

Elevate the foot of the bed

Abdominal binder

Caffeine or theophylline

Oral hydration

Usually not successful



Epidural Blood Patch

If leak site is unknown:
Autologous blood (10-20 ml) into upper lumbar 

epidural space (“blind”) – effective in ~1/3

If residual symptoms, high volume (20-100 ml)

Patients with SIH have large epidural space

Wait at least 5 days between patches

Mechanism:  Tamponade? Sealant?



If leak site is known:

Direct Percutaneous Fibrin Sealant (Glue)

Beneficial in 1/3 in whom EPB is ineffective

Done under fluoroscopy or CT guidance

Difficult to target ventral leaks

Surgery

Ligate meningeal diverticulae

Suture or patch ventral leaks

Remove osseous spurs

Graff-Radford SB & Schievink WI.  Headache 2014;54:394-401



June 16:  Blood patch done (24 ml at L2-3)

Headches improved.  “Talked up a storm” immediately 
after the blood patch.  Follows conversations better. 

August 14:  Dynamic CT and MR myelo showed a few nerve 
sheath diverticulae in L-spine but no leak.

August 16: Blood patch T12-L1, L3-4 (42 ml) (no glue)

October 25:  Blood patch T12-L1 (15 ml), L3-4 (5 ml)

Slight clinical improvement, MRI unchanged, still a work in 
progress

Back to the Case


