HECHIARI MALFORMATIONS:
INAGN IND MANAGEMENT



Historical overview

ans Chiari (1851-1916) .
ology in Prague, Czechoslovakia,
ing alterations in the

1 cerebral hydrocephalus”

| ellum resultihg “
' i ed in Deutsche Medizinische Wochenscriff

sy series, 40 cases
2d cerebellar anomalies in congenital

hydrocephalus



ibed three malformations
sed the second and added a

_' described a s e case with Chiari II
S
iari II malformation also known as

rnold-Chiari malformation.



ction and definition

orain anomalies
r embryological correlation



Chiari 1

Chiari 11

Chiari 111

Chiari IV

Caudal descent of cerebellar tonsils > 5mm below foramen
magnum
Hydrocephalus uncommon

Caudal herniation of cerebellar vermis, brainstem and fourth
ventricle
Almost all have hydrocephalus and myelomeningocele

Chiari II and posterior fossa contents herniating into
occipital/ high cervical encephalocele

Cerebellar aplasia or hypoplasia with aplasia of tentorium
cerebelli




malformation

defined as > 5mm tonsillar
e foramen magnum.

Ce @ ‘.:

yrmal for age
- n in first decade

in second and third decade

in fourth through eighth decade

= >3 mm in ninth decade.



t than absolute tonsillar descent

arily Chiari I is manifestation of

5 Cerebellar ectopia due to reduced posterior
fossa volume and crowding of contents



tions of hypodeveloped post

entorium
1ce 4 praocciput
length of the clivus

lexion of odontoid process







Chiari I malformation



Associated findings

iput

er than normal 1c 1€ IMMagnum

7 sella

concavity, platybasia, basilar impression



| .eformity and atlanto axial assimilation
ontoid process

ened arachnoid at foramen magnum level
] thickening/ at the level of arch of atlas



12 ve cavitation within the cord (syrinx)
L and thoracic cord mostly involved.
audal to 4th ventricle may be

ept for tonsillar

'phalus described in 3 to 10 %.
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ns and symptoms

t common complaint

vical region pain aggravated by
lsalv oh- headaches

1s and symptoms related to brainstem /
nerve and cerebellar compromise

xia, downbeating nystagmus, incordination,
iness

E Dyspahgia, dysarthria, hiccoughs , glossal atrophy
» Impaired gag, facial numbness
= Extreme cases - “cerebellar fits”



1ptoms related to syrinx

ory loss, upper limb weakness and
pasticity.

o
s,

uropathic pain i

OW

oxtremities.

ropathic joints in upper extremities.
mmonly , JPS loss leading to sensory ataxia.

ntation usually in the 27 and 3™ decades

- with a female preponderance



I'heories explaining
- syringomyelia

-. e like obstruction to free flow of CSF between
1ial and spinal subarachnoid space at FM

lization of CSF pressure between cranial and
spinal compartments hindered

= CSF sucked into the syrinx.



‘d motion of the tonsils creates a
ervical spinal cord

into the central canal

\y however, successfully explains all
tions



sat hent of Chiari |



Asymptomatic
chiari I

Exclude hydrocephalus, ventral compression, cervical
instability

Chiari >7mm caudal <7mm caudal
decompression descent descent

Exercise
clinical Observation
judgement




Symptomatic
chiari I

Exclude hydrocephalus, ventral compression, cervical
instability

No syrinx

Chiari
decompressi
on

>7mm caudal
descent

Exercise
clinical
judgement

<3mm caudal
descent

Observation
with frequent
evaluation




l'decompression

rical procedure
normal CSF outflow from the

a volume



lar reduction and opening of fourth ventricular

ventricular shunting



tal bone removal + C1 laminectomy
occipital craniectomy

e, decompression inadequate

o Williams procedure - dural edges sutured to the muscle
a At craniocervical juction, division of thick dural band



hen significant tonsillar descent with

the dural edges



N tonsils encased in dense arachnoid scar

‘tubing inserted under USG guidance into the
ventricle and communicated to cervical
ichnoid space

Obex plugging redundant



 (most common)
seudomeningocele



malformation

f vermis, fourth ventricle and

10st always assoc

ed with hydrocephalus and
iated anomalies 3

n almost all patients with myelomeningocele
of all births with female preponderance



heories

eading to secondary Chiari

posterior fossa, low lying tentorium, upward
ellar herniation not explained



is of the hindbrain

d small poste A
o CSF leaking out from the open spinal cord

to explain associated anomalies



0 explain associated cranial deformities



of Mclone and Knepper

lusion of centra responsible

porary occlusion of the neural tube (Day 23-32)
datory for upstream ventricular distension

erior fossa not fully developed due to
quate ventricular distension

growth of hindbrain later leads to herniation



LddI0 gical findings

lemon si ,\
ing of petrous bone
gular tubercles

vity of the clivus
nion, small post fossa

- = Enlarged foramen magnum

= Clival concavity

- = Basilar invagination and atlas
assimilation

”



o]-Feil deformity



stern

phalus seen in 90%.

icular outlet obstruction responsible
nosis uncommonly responsible for

Inferior margins of floor of

rth ventricle typically small, flat and elongated
al recesses not well defined



'.,éb‘elli usually widened heart shaped
oplastic
ated / hypoplastic



ele always associated with Chiari II

= “Chinese lettering”- Interdigitation of occipital /
parietal lobes



, o eaking due to fusion of the colliculi
rain typically elongated
| nerve nuclei may be malformed

= Aqueduct may be stenotic, stretched, posteriorly
- kinked or forked



smaller and may tower above

,_ um may be ¢
nd the brainstem -

] cerebellar edges may touch brainstem and
- artery - “cerebellar inversion”

elongated and flattened



| than normal






resentation less than 2yrs

ent symptoms related to brain stem and
> dysfunction

lari is a neurosurgical emergency in

= Downbeat nystagmus, fixed retrocollis



fe symptoms

piration, nasal regurgitation
s , developmental delay



n older age group
arely an emergency

n cal myelopathy
akness and spasti

in upper limbs
ccipital headache

| weakness , atrophy

ingomyelia and associated symptoms

= Ophthalmic problems common in adults






Asymptomatic chiari II

Exclude hydrocephalus/verify shunt function and
cervical stability

Syrinx No syrinx

Verity shunt Observation
function

Small syrinx Large syrinx

Consider cervical laminectomy and

Observation Syringo pleural shunt




Symptomatic
chiari II

Exclude hydrocephalus/verify shunt function and cervical

stability

L : No syrinx/small to moderate
arge syrinx

syrinx

Cervical laminectomy with
limited posterior fossa
decompression

Chiari decompresion plus
syringopleural shunt




Chiari decompression

nique basically similar to that in

ventricle
Choroid plexus may serve as a guide



‘e vermian tissue may be divided /
o encourage CSF flow out of the

ications of this procedure similar to that
lari 1.



1 1l and IV

“erebe ar hypoplasia
or aplasia




ellaneous

hanges at cranio-cervical junction

o) N 10N

ngohydromyelia
ossa decompression leads to dramatic
vement

- causes of syrinx must be excluded.






