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Cerebellar Tonsillar Ectopia (CTE)

Mild Ectopia (3–5 mm) is 
described in up to 5-14% of 
otherwise healthy individuals

Incidental finding

• Visual and Oto/vestibular signs 
• Focal neurological signs
• Additional neuroimaging signs

CM1

▪ New-onset CTE 
▪ CTE<5 mm
▪ Normal tonsillar morphology
▪ No associated malformations
▪ Rarer syringomyelia
▪ Adjunctive neuroradiological signs
▪ Symptoms atypical for CM1

Red flags



Epidemiology

Classification/diagnostic criteria

Clinic, red flags and diagnostic pitfalls

Diagnosis

Neuroimaging

Therapy

Complications and emergencies  

▪ Spontaneous Intracranial Hypotension (SIH)

▪ Idiopathic Intracranial Hypertension (IIH)▪ Brain tumors or cysts 
▪ Brain oedema 
▪ Hydrocephalus 
▪ Vascular disorders (arterial, venous)
▪ Endocrine disorders
▪ Traumatic brain injury
▪ Infections and abscesses
▪ Iatrogenic/post-surgical

Acquired syringomyelia:
▪ Trauma
▪ Canal Stenosis
▪ Post-Inflammatory
▪ Vascular
▪ Spinal cord tumor

Disorders of intracranial pressure

Secondary/acquired

AGENDA 
Cerebellar Tonsillar Ectopia (CTE) +/- Syringomyelia 



SPONTANEOUS INTRACRANIAL HYPOTENSION (SIH): Background

Schievink WI et al. J Headache Pain. 2007;8(6):325—8; Schievink WI et al. Cephalalgia. 2022;42:312—6; García-Ull J et al. Neurologia (Engl 
Ed). 2025 Jan-Feb;40(1):118-137. doi: 10.1016/j.nrleng.2024.02.009. PMID: 38431253; Dalby SW et al. Eur J Neurol. 2025. doi: 
10.1111/ene.16579.; Eide PK et al. Fluids Barriers CNS. 2025 Jul 1;22(1):65. doi: 10.1186/s12987-025-00679-0. PMID: 40597337. 

Epidemiology
▪ Can appear at any age 
▪ F>M, >35 yrs 
▪ Incidence rate: 3.7-5/100000/yr 
▪ Probably underestimated 

33%

Etiopathogenesis
▪ CSF hypovolemia due to CSF loss in one or more sites
▪ Greater CSF venous clearance 
▪ Impaired glymphatic influx
▪ Abnormal cranio-spinal compliance
▪ Progressive sagging of brain structures  



1) Type 1→Dural tears 
• Ventral
• > thoracic or lower cervical spine
• Rapid CSF leakage→ SLEC +

2) Type 2→Meningeal diverticula
• Lateral 
• Thoracic,  lumbar 
• Intermittent flow, also rapid and severe→ SLEC +

3) Type 3→ CSF-venous fistulae
• > Thoracic 
• Associated perineural diverticula: 80%
• SLEC - 

4) Undetermined cause: 28% 

doi: 10.1055/s-0043-1774301; https://doi.org/10.1007/s11547-025-02116-6

Farb Classification of CSF leaks

SLEC: Spinal longitudinal epidural CSF collection



▪ CSF leakage can be absent

▪ Suggested physiopathological mechanisms: 
• Increased cranio-spinal compliance
• Decreased intracranial CSF volume
• Low CSF outflow resistance

Orthostatic cranial-to-spinal CSF shift 







SIH: Clinical manifestations 1

Worsened by orthostatic position and Valsalva 

Adapted from meta-analysis by D’Antona et al. 2021

• Baseline severity: NRS ≤3 
• Onset-time when upright: ≤4.5 h
• Time to peak severity: ≤ 7.5 h 
• Time to baseline severity: 1.5 h



The headache spectrum 

Cervical or interscapular pain (coat-hunger)

Acute thunderclap-like onset 

“Second-half of the day” headache

New daily persistent headache

Morning headache

Intermittent headache

Exertional headache

No headache
3%

«Atypical» headaches in SIH
✓ Not all headaches are orthostatic

✓ The orthostatic component is lost with time

✓ OH is clinically heterogeneous

✓ OH is not pathognomonic for SIH

Mehta D et al. Cephalalgia. 2025 doi:10.1177/03331024241308154. 



SIH: Rare atypical manifestations

▪ Cranial nerve palsies (VI nc)

▪ Hemifacial spasms

▪ Severe dysphagia

▪ Movement Disorders: parkinsonism, ataxia, postural tremor, chorea 

▪ Fronto-temporal brain sagging syndrome (FTD-like syndrome)

▪ Cerebral vasoconstriction syndrome 

▪ Nonconvulsive status epilepticus (NCSE)

▪ Galactorrhea 

▪ Radiculopathy, myelopathy 

▪ Bibrachial amyotrophy (hanging arm syndrome, bilateral hand muscle weakness 
and atrophy) mimicking MND

▪ Bowel and bladder dysfunction

▪ Spinal pain (sometimes orthostatic)

▪ Torticollis

Brain sagging

Hypothalamus-pituitary axis 
dislocation

SLEC



SIH: Severe complications and emergencies 

• Non-traumatic 
subdural hematoma 
(SDH)

16-57%

• Cerebral venous 
thrombosis (CVT)

1-2%

• Coma
0.5-2.6%

• Leptomeningeal 
hemosiderosis

3.6-10%



SDH/CVT due to SIH red flags: 
▪ bilateral (88%) 
▪ young age
▪ no hemorragic/thrombotic risk factors 
▪ no history of trauma
▪ frequent recurrence



SIH: Diagnostic protocol 

▪ Diagnosis is based on compatible symptoms + indirect radiological signs +/- CSF leaks identification

▪ Lumbar puncture is not necessary and can exacerbate symptoms 

▪ CSF normal opening pressure do not exclude diagnosis (60%)

▪ Invasive intracranial pressure monitoring is not recommended in standard of care



SIH: Neuroimaging

❖ Cerebellar tonsillar ectopia
❖ Reduced prepontine cistern < 5mm and suprasellar cistern <4 mm
❖ Reduced mammillary bodies – pons distance (<6.5 mm)
❖ Reduced P-M angle (<45°)
❖ Longer AP mesencephalic diameter (‘Sag ratio’)
❖ Pendent optic nerves



➢ Score of ≤ 2→LOW probability of SIH due to CSF leaks

➢ Score 3–4→INTERMEDIATE probability

➢ Score ≥ 5 →HIGH probability

https://doi.org/10.3988/jcn.2025.0154; Dalby SW et al. Eur J Neurol. 2025. doi: 10.1111/ene.16579. 





CSF leaks identification

Spinal MRI (fat-suppression) 
+ Gd 

SLEC + SLEC -

SLEC: Spinal longitudinal 
extradural CSF collection



Second-line imaging techniques 

▪ Isotope cisternography

▪ Conventional digital subtraction myelography (DSM)

▪ CT myelography with intrathecal contrast (CMT)

▪ MRI myelography with intrathecal gadolinium

https://doi.org/10.1007/s00234-022-03079-5; DOI: https://doi.org/10.3174/ajnr.A6016; Fichtner J et al. J Neurol Neurosurg Psychiatry. 2016;87(6):650—5.

▪ MRI myelography with IV gadolinium

▪ CT myelography with flat panel cone-beam CT 

https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.1007/s00234-022-03079-5
https://doi.org/10.3174/ajnr.A6016


Second-line imaging techniques are reserved to a minority of 
patients who do not respond to first-line therapy

➢ MRI suggestive of SIH, no/temporary benefit from >1  blind EBPs

➢ Normal MRI, SLEC negative, no/temporary benefit from 1 or > 
blind EBPs

➢ Normal MRI, high clinical suspicion and myelography 
recommended after MDT discussion

➢ MDT decision for myelography based on individual factors

➢ Emergency complications of SIH requiring «leak-first» strategy  

2025



SIH: Therapy and management

04

REPEAT NT-EBP OR
EVALUATE TARGETED EPB

Multidisciplinary team

CHECK RESPONSE AND 
COMPLICATIONS

2-4 wks follow-up 

CONSERVATIVE THERAPY

• Bed rest
• Hydration 
• Abdominal binders 
• No Valsalva
• Caffeine

CHECK RESPONSE

2 weeks follow-up 

01

NON-TARGETED EBP 

03
05

02

Seek urgent medical attention if: 
✓ New-onset severe back or leg pain
✓ Lower limb weakness or sensory disturbance
✓ Urinary or faecal incontinence or retention
✓ Perineal sensory disturbance
✓ Nausea and vomiting 
✓ Rebound headache

20-40 ml 



Leak-first strategy Subdural-first strategy

➢ Asymptomatic cSDH
➢ cSDH ≤10 mm

➢ Symptomatic cSDH
➢ cSDH >10 mm
➢ Mid-line shift
➢ Brain compression
➢ Rapid clinical deterioration

2024

EPB+Anticoagulation
(EBP before AC)

Combined strategy
COMPLETE RESOLUTION

EBP alone 

Non-combined strategy
INCOMPLETE RESOLUTION 

Anticoagulation 
alone 

Mechanical thrombectomy

SDH embolization



SIH: Surgical procedures



IDIOPATHIC INTRACRANIAL HYPERTENSION (IIH): Background

▪ Condition characterized by signs and symptoms due to elevated intracranial pressure without identifiable causes 

▪ With or without papilledema

▪ Epidemiology 
▪ Prevalence 76/100000 (2017)
▪ Incidence 7.8/100000/y (2017)
▪ 3.3-28/100000 (2025) 
▪ F>>M; 85% females 
▪ > high BMI 

doi:10.1212/WNL.0000000000011463; DOI: 10.1016/j.ophtha.2024.10.031

https://doi.org/10.1016/j.ophtha.2024.10.031


IIH as a systemic metabolic-neuroinflammatory syndrome

doi:10.1136/jnnp-2023-332222; doi:10.1212/WNL.0000000000006166; https://doi.org/10.1038/s41582-023-00893-0



IIH: Clinical manifestations 1

D’amico D. et al. Neurol Sci 2013; Wall M. et al. Jama Neurol 2014; Yri. et al. Eur J Neurol 2014

Headache is persistent in 60% of pts despite normalisation of ICP

Auditory and vestibular
• Vertigo
• Tinnitus (>50%)
• Auricular fullness

Cranial nerves dysfunction
• VI cn palsy: 30%
• Olfactory dysfunction: 80%

Other symptoms
• Facial palsy
• Neck/Lower back pain
• Cognitive dysfunction 
• Anxiety, Depression



Ophtalmic features
• Papilloedema (70%)
• Transient visual obscurations
• Visual blurring
• Photopsia

IIH: Clinical manifestations 2

Triggered by: 
- Postural changes
- Valsalva manoeuvre
- Exposure to intense light
- Eye movements

Peripheral vision loss (40%)

Transient ischaemia of the optic nerve



Biousse, V et al. Eye 37, 2361–2364 (2023). https://doi.org/10.1038/s41433-022-02361-3

Frisen grading scale



Biousse, V et al. Eye 37, 2361–2364 (2023). https://doi.org/10.1038/s41433-022-02361-3

Pseudopapilloedema causes
▪ Intraocular hypotony
▪ Small hypermetropic discs 
▪ Tilted myopic discs
▪ Vitreous traction 
▪ Disc drusen



IIH: Neuroimaging 

Empty Sella Optic nerve protrusion, tortuosity and sheath distension 

Posterior Globe Flattening



IIH: Neuroimaging 

Split-like Lateral Ventricles

Transverse Venous Sinus StenosisCerebellar tonsillar ectopia

Index of Transverse Sinus Stenosis (ITSS)
0: Normal
1: Stenosis <33%
2: Stenosis 33-66%
3: Stenosis >66%
4: Hypoplasia or Agenesis
Formula: Right TSgrade x LeftTS grade

ITSS value>o=4: high sensitivity (94.7%) and specificity (93.5%) for IIH



Ophtalmological examination

• Fundoscopy with graded Frisen Scale 

• Visual acuity

• Visual field testing (CVC, perimetry)

• Optical coherence tomography (OCT)

✓ High IP: ↑ pRNFL; normal Ganglion cell layer (GCL) or GCL plus 
inner retinal layers (GCL + IPL); Bruch’s membrane protrusion 

✓ Reduced IP: ↓ pRNFL; normal GCL and GCL + IPL

✓ Optic nerve damage: ↓ pRNFL; ↓ GCL and GCL + IPL

• Ultrasound of the optic nerve

• Quantitative assessment of the optic nerve 
sheath diameter (ONSD)
✓ ONSD ≥5.0 mm → high ICP
✓ ONSD <4.5 mm: normal in adults
✓ A ≥10% reduction in ONSD during 

abduction (30° test) supports high ICP



Measurement of CSF Opening Pressure 

ICP monitoring

• Diagnostic clarification

• IIH-WOP (without papilloedema)

• Pts with borderline CSF-OP

• Monitoring disease activity and guiding surgery

• Evaluation in pts with persistent symptoms

• Preventing unnecessary procedures

If CSF-OP >=25 cmH2O and/or papilloedema 
a therapeutic dreinage is necessary: 

✓ Target CSF-CP 10-15 cmH2O 
✓ Papilloedema reduction to  Frisén 

grade ≤2
✓ Max dreinage 50 ml 



IIH: Diagnostic criteria



▪ Diet, bariatric surgery (IIH Weight Trial-NCT02124486)

▪ New treatments
▪ GLP-1 agonists (exenatide, tirzepatide, semaglutide)→ TIIHT Trial, IIH Pressure Trial
▪ 11-beta hydroxysteroid dehydrogenase type 1 inhibitors

▪ Medical treatments
▪ Acetazolamide 250 mg bid or tid (LE II, GR C)
▪ Topiramate 25-50 mg →100 mg bid
▪ Furosemide: not recommended in monotherapy
▪ Mannitol bolus 18% 0.5 g/kg (infusion rate: 300 ml/h): pilot study
▪ Acute and prophylactic treatment for headache→ Treat the phenotype approach

▪ Repeated Lumbar puncture: generally not recommended (LE II, GR B)

▪ CSF shunting techniques (LE II, GR B): Ventriculoperitoneal shunting > lumboperitoneal shunting

▪ Transverse sinus stenting (VSS): in stenosis of the TS (pressure gradient > 8 mm Hg) and increased 
venous blood pressure at the SSS and venous sinuses near the stenosis (LE III, GR B)

▪ Optic nerve sheath fenestration (LE II, GR B)

Weight loss 

Reduction of intracranial 
pressure

Headache treatment 
and prophylaxis

Visual function 
preservation

(LE I, GR A) 

Therapy and management: a multi-modal severity-guided approach 

Focal neurological deficits

Papilloedema and visual 
deficit 

CSF pressure

Headache



Stage 0

Headache
No papilloedema
No visual deficit 
No neurological deficits 

• Therapeutic LP (diagnostic 
setting)

• Non-pharmacological weight 
loss strategies (BMI>=25)

• Pharmachological weight loss 
add-on (BMI>27)

• Bariatric surgery (selected 
cases)

• Headache treatment: «Treat the 
phenotype approach»

Stage 1

Headache
Papilloedema (Frisén grade ≤2)
No visual deficit 
No neurological deficits 

• Therapeutic LP

• Pharmacological ICP lowering
• Acetazolamide 250–1000 

mg/day +/-
• Topiramate 25–50 mg/day
• Furosemide40–80 mg/day

• Weight loss strategies

• Headache treatment: «Treat the 
phenotype approach»

Stage 2

Headache
Papilloedema (Frisén grade ≥3)
Visual deficit and/or neurological 
deficits 

• Therapeutic LP

• Pharmacological ICP lowering
• Acetazolamide 1000–4000 

mg/day + Topiramate 25–
100 mg/day

• Additive as needed: 
Furosemide 40–160 
mg/day; Mannitol 

• According to response: 
• Repeat therapeutic LP 

(target <10 cmCSF)
• ONS fenestration
• CSF shunts 
• VSS

• Weight loss strategies 
(pharmachological/bariatric>diet
/lifestyle)

• Headache treatment

Stage 3

Headache
Papilloedema (Frisén grade ≥3)
Progressive visual deficit and/or 
neurological deficits 

• Therapeutic LP

• Aggressive pharmacological ICP 
lowering
• Acetazolamide 1500–4000 

mg/day 
• Topiramate 100–200 

mg/day
• Furosemide 80–320 

mg/day; Mannitol 

• Evaluate: 
• ONS fenestration
• CSF shunts 
• VSS

After stabilization: 
• Weight loss strategies

• Headache treatment

DOI: 10.1177/03331024251391374
https://doi.org/10.1016/j.nrleng.2024.02.009

✓ Target weight loss >10%
✓ Target CSF-OP 10-15 cmH2O
✓ Papilloedema <2 or regression of visual deficits



TAKE-HOME MESSAGES

• Disorders of intracranial pressure are the main mimics of CM1

• Clinical and radiological features can help in differential diagnosis 

• Disorders of intracranial pressure are frequently unrecognized (maintain high clinical suspicion)

• Disorders of intracranial pressure carry risk of emergency complications and impair quality of life

• Improper CM1-mimics surgical treatment carry risk of complications and long-term impairment

• A multidisciplinary approach is mandatory especially for uncertain or complex cases 
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