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Syringomyelia and Syringobulbia 

❖ PREVALENCE
    2-15:100.000 inhabitants

❖ AVERAGE AGE
    30-40 years

❖ SYMPTOMS/SIGNS 
- “dissociated" or "suspended“ 

anesthesia
- "central" neuropathic pain
- flaccid/spastic paresis (II and I 

Motor Neuron) up to severe 
tetraparesis

- dysauthonomic impairment
- bulbar signs

Hydromyelia= Other congenital
malformations of the spinal cord

Other diseases of the Spinal Cord

(ORPHACODE 3280; cod. ICD-10 G95.0/Q06.4, cod. ICD-9-CM  336.0)



Syringomyelia and Syringobulbia 

 Classification and Diagnostic Criteria

Type I: with obstruction of the foramen magnum and dilatation of the central spinal 
canal: 

A) Associated to CMI

B) Associated with other obstructive lesions of the foramen magnum

Type II: syringomyelia without obstruction of the foramen magnum, or idiopathic.

Type III: syringomyelia with other diseases of the spinal cord:

A) Spinal cord tumours (usually intraspinal) 

B) Traumatic myelopathy

C) Spinal arachnoiditis and pachymeningitis

D) Myelomalacia due to compression of the spinal cord (tumour, spondylosis).      

Type IV: pure hydromyelia, developmental widening of the central canal of the 

spinal cord, usually associated to hydrocephalus  

Diagnosis: syrinx/syringobulbia at MRI, 
associated with spinal and/or bulbar symptoms and signs 

related to the cavity 







• Posterior Fossa Malformations 

• Cerebellar dysplasia: Chiari Malformation

  

Chiari Malformation



Chiari Malformations
❖CM I: paraxial mesoderm disorder, with 

PCF* abnormalities (mostly small) and the 

consequent descent of the cerebellar 

tonsils (children and adults)

▪CMI-A: with Syr at MRI

▪CMI-B: without Syr at MRI

❖CM  II: associated with 

myelomeningocele (prevalent in children)

❖CM  III: intracranial defects associated 

with CM II (very rare and severe form)

❖CM  IV: cerebellar aplasia or hypoplasia, 

associated with tentorium cerebelli aplasia

New!

❖CM O: CSF flow obstruction  (MRI) in 

absence of cerebellar ectopia; with Syr

❖CM 1.5: tonsils and brainstem descent

* PCF, posterior cranial fossa



Arnold-Chiari Syndrome 
(ORPHACODE 268882; cod. ICD-10 Q07; ICD-9-CM: Type I 348.4)

 Diagnostic Criteria

Chiari I Malformation (neuroradiological) definition
According to IHS diagnostic criteria (the second updated edition of "International

Classification of Headache Disorders", code 7.7)

Cerebellar tonsillar herniation is defined by one of the following on

craniocervical MRI:
• ≥ 5 mm caudal descent of the cerebellar tonsils

• ≥ 3 mm caudal descent of the cerebellar tonsils plus at least one of the 

following indicators of  crowding of the subarachnoid space in the area 

of the craniocervical junction:

-compression of the CSF spaces posterior and later to the cerebellum

-reduced height of the supraocciput

-increased slope of the tentorium

-kinking of the medulla oblongata

Health Council Circular 23/11/2011



Chiari Syndrome 
Definition and Clinical Criteria

Chiari Syndrome is the clinical manifestation (symptoms and 
signs) of Chiari Malformation (radiologically defined )= 

"symptomatic Chiari".

❖Headache, according to IHS diagnostic criteria characterised by at least one of the

following and fulfilling criteria:

-precipitated by cough and/or Valsalva manoeuvre

-protracted (hours to days) occipital and/or sub-occipital headache

❖Symptoms and/or signs of brainstem, cerebellar and/or cervical cord dysfunction

❖Otoneurogical symptoms and/or signs (eg, dizziness, disequilibrium, sensations of

alteration in ear pressure, hypacusia or hyperacusia, vertigo, down-beat nystagmus,

oscillopsia).

❖Transient visual symptoms (spark photopsias, visual blurring, diplopia or transient

visual field deficits).

❖Demonstration of clinical signs relevant to cervical cord, brainstem or lower cranial

nerves or of ataxia or dysmetria.
Health Council Circular 23/11/2011





What is really caused by Chiari?



Clinical diagnosis – part I: What is really caused by Chiari I 

Ciaramitaro Palma, Ferraris Marilena, Massaro Fulvio, Garbossa Diego 
Child’s Nervous System. 2019 doi.org/10.1007/s00381-019-04206

N=600

females=73% (N=440)

Age>18 yrs= 98%

CM1-B (+Syr)= 56% (25% asymp)

CM1-A= 44% (60% asympt)

60%
40% Asymptomatic

Chiari Syndrome

CHIARI I MALFORMATION  (CRESSC series)



Clinical diagnosis – part I: What is really caused by Chiari I 

Ciaramitaro Palma, Ferraris Marilena, Massaro Fulvio, Garbossa Diego 
Child’s Nervous System. 2019 doi.org/10.1007/s00381-019-04206





CHIARI MALFORMATION

60%
40% Asymptomatic

Chiari Syndrome

SYRINGOMYELIA

62%
38%

Asymptomatic Syr

Symptomatic Syr



Chiari Syndrome: Symptoms
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Symptomatic Syr: Symptoms
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Hypoaesthesia UL/LL

Paraesthesia

Sensory Levels

Hyposthenia UL/LL

Upper /Lower MTN 

signs

Spasticity

Paraparesis

Tetraparesis

Paraplegia

Tetraplegia

Dysphagia

Nystagmus

Chiari Syndrome: Neurological Signs
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Symptomatic Syr: Neurological Signs
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Total 

(N=347)

Chiari Syndrome

 (40% N=139) 
CM Asymptomatic

(60% N=208) 
Age at diagnosis (mean±SD) 34±19,7 36±20,6 33±19,1

Age at survey (mean±SD) 37±20,9 40±21,5 36±19,7

Sex (%)

Male 32 47 53

Female 68 37 63

Morphology (%)

Tonsillar herniation ≥5mm 93 42 58

Tonsillar herniation 3-4mm 4 17 83

Tonsillar herniation ≤3 mm 3 0 100

Types (%)

CMI A - CMI+Syr  36 60 40

CMI B-isolated 58 25 75

CMII + Myelomeningocele 1 100 0

Other Associated Conditions* 5 59 41

Estimated Prevalence/100.000

(CI 95% range) 
7,5 (6,792-8,407) 3,0 (2,55-3,58) 4,5 (3,94-5,19) 

Estimated Incidence**/100.000
(CI 95% range) 

3 (2,528-3,556) 1,2 (0,904-1,560) 1,8 (1,44-2,24) 

CM patients

*Other associated conditions: 41% Retroflexed Odontoid, 24% Hydrocephalus, 24% Klippel-Feil , 11% Tethered Cord Syndrome

**new reported cases in 2011



Total 

(N=217)

Symptomatic

(62% N=135) 

Asymptomatic

(38% N=82) 

Age at diagnosis (mean±SD) 39±18,06 38±17,79 40±18,56

Age at survey (mean±SD) 45±18,96 46±18,81 44±19,31

Sex (%)

Male 36 64 36

Female 64 61 39

Morphology (%)

Syr 73 78 22

Hydro 27 20 80

Distribution (%)

Syringobulbia 1 100 0

Syr /Hydro cervical 25 61 39

Syr /Hydro thoracic 24 23 77

Syr /Hydro cervical-thoracic 50 81 19

Etiology (%)

Type I-primary Syr 59 74 26

Type II-idiopathic Syr 9 50 50

Type III-secondary Syr 14 77 23

Type IV - pure Hydro 18 18 82

Estimated Prevalence /100.000 (CI 95% range) 4,7 (4,124- 5,406) 2,9 (2,47-3,49) 1,8 (1,422-2,220) 

Estimated  Incidence */100.000 (CI 95% range) 0,8 (0,568-1,112) 0,5 (0,318-0,753) 0,3 (0,167-0,512) 

Syr patients

*new reported cases in 2011









Chiari1 Malformation and Epilepsy in children: a missing relationship. 

L. Massimi et al. J.Clin.Med., 2022,11 (20), 6182





CRESSC series* (2008 to 2024)

NATURAL HISTORY (FU≥10 yrs)

*sample of 100 pts 

(86 F; 37 M; mean age 

55 ± 14, range 22-83)



ASYMPTOMATIC

NATURAL HISTORY 

(≥10 yrs FU=37 pts)



*Neurological Examination, 

   Rankin,  PGIC

SYMPTOMATIC

NATURAL HISTORY 

(≥10 yrs neurological FU=63 

pts)



SYMPTOMATIC 

NO SURGERY/SURGERY

NO SURGERY



THANK    YOU

Palma Ciaramitaro

www.siringomielia-torino.it

info@siringomielia-torino.it                              

http://www.siringomielia-torino.it
http://www.siringomielia-torino.it
http://www.siringomielia-torino.it
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