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ABSTRACT
Objective: The objective of this paper is to analyze the surgical treatment of impacted cisterna magna 
without syringomyelia (SM) associated or not with basilar impression (BI) and/or Chiari malformation (CM). 
Method: The authors present, in this work, the results of five cases with impacted cisterna magna without 
SM which were associated with BI in four cases, tonsillar herniation in three patients when they were in 
the sitting position and in the other two cases there was not herniation in the sitting position. Results: 
The surgical treatment was characterized by a large craniectomy with the patient in the sitting position, 
tonsillectomy, large opening of the fourth ventricle and duraplasty with creation of a large artificial cisterna 
magna. An upward migration of the posterior fossa structures was detected by postoperative magnetic 
resonance imaging (MRI). Conclusion: The surgical treatment of impacted cisterna magna without SM 
remains unclear, however, a large craniectomy associated with tonsillectomy and creation of a large 
cisterna magna showed good results and a tendency of upward migration of the posterior fossa structures.
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RESUMO
Cisterna magna impactada sem siringomielia associada ou não à impressão basilar e/ou 
malformação de Chiari
Objetivo: O objetivo deste trabalho é analisar o tratamento cirúrgico da cisterna magna impactada sem 
siringomielia, associada ou não com impressão basilar e malformação de Chiari. Método: Os autores 
apresentam os resultados de cinco casos de cisterna magna impactada associada com impressão 
basilar em quatro casos, com herniação tonsilar em três casos na posição sentada e em dois outros 
não havia herniação tonsilar na posição sentada. Resultados: O tratamento cirúrgico foi caracterizado 
por ampla craniectomia suboccipital com o paciente em posição sentada, tonsilectomia, abertura ampla 
do quarto ventrículo e enxerto dural com consequente criação de ampla cisterna magna artificial. Uma 
significante migração cranial das estruturas da fossa posterior foi detectada pelo emprego pós-operatório 
da ressonância nuclear magnética. Conclusão: O tratamento cirúrgico da cisterna magna impactada 
sem siringomielia permanece incerto, entretanto uma craniectomia ampla associada à tonsilectomia 
e criação de uma cisterna magna ampla mostrou bons resultados e tendência à migração cranial das 
estruturas da fossa posterior.
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Introduction

BI, CM and SM are the most frequent malforma-
tions at the craniovertebral junction. BI was originally 
described by Ackermann1 in Cretins from the Alps. At 
that time, he described the small size of the posterior 
fossa, the elevation of the clivus and the projection of 
the border of the foramen magnum into the posterior 
fossa. In 1857, Virchow2 introduced the term platybasia 
and in 18763 the denomination “basilar impression”. The 
posterior fossa malformation, later named as CM, was 
initially described by Cleland4 and afterwards by Chia-
ri.5,6 Chiari6 reported the anomalies of the hindbrain 
found in 63 cases of hydrocephalus and he defined the 
spectrum of anomalies which is now recognized as CM.

In the original description, type I (14 cases) was 
characterized by downward displacement of the cere-
bellar tonsils and the medial portions of the inferior 
cerebellar lobes which were accompanied by the me-
dulla oblongata into the vertebral canal. The type II (7 
cases) showed downward displacement of the cerebellar 
tonsils, portions of the inferior vermis, pons, medulla 
oblongata and, at least, a part of the lengthened fourth 
ventricle, which reached the disc C4-C5, into the ver-
tebral canal. In type III (one case), the hydrocephalic 
cerebellum, pons and medulla oblongata were found 
inside a cervical meningocele (hydroencephaloceles cere-
bellaris cervicalis) through a spina bifida of the first three 
cervical vertebrae. In type IV (two cases), there was 
hypoplasia of the cerebellum without herniation of the 
cerebellar structures into the vertebral canal. Recently, 
other two classifications of CM were proposed. Type 0 
CM, described by Iskandar et al.,7 represents absence of 
tonsillar herniation with the presence of syringomyelia 
that resolves after posterior fossa decompression and 
type 1.5 CM was described particularly in a group of 
children as caudal displacement of the brainstem and 
cerebellar tonsils. More recently, Tubbs et al.,8 propo-
sed the type V CM, describing one case of herniation 
of the occipital lobes into the neck with absence of the 
cerebellum.

With respect to SM, Simon9 introduced the term 
hydromyelia to designate the dilation of the ependymal 
canal by cerebrospinal fluid (CSF) and kept the term SM 
related to cavities that developed independently of the 
central canal of the spinal cord. It has been unanimously 
agreed, as seen in the literature, that both are different 
stages of the same pathological process. However, Fin-
layson10 stated that hydromyelia is considered to be a 
congenital disturbance due to an incomplete regression 
of the fetal ependymal canal, whereas SM can be con-
genital or acquired.

In the Northeast of Brazil there is a high prevalence 
of BI associated with CM reported by many authors11-20, 
although there is no suitable known reason for this fact.

The prime objective of this paper is to analyze the 
surgical results brought about by the use of a large 
craniectomy and tonsillectomy with the patient in the 
sitting position in five cases of impacted cisterna magna 
without SM associated or not with BI and/or CM.

Method

This study is based on a retrospective review of the 
patients, two men and three women, with impacted 
cisterna magna without SM. Four cases were associated 
with BI. Tonsillar herniation was observed following C1 
laminectomy in three patients during the operation in 
the sitting position, while in the other two cases there 
was not caudal migration of the cerebellar tonsils in that 
position. The surgical treatment was characterized by 
a large craniectomy with the patient in the sitting posi-
tion, dissection of the cerebellar tonsils and the regional 
arteries, large opening of the fourth ventricle, intrapial 
aspiration of the cerebellar tonsils, suture of the residual 
pial sacs to the lateral dura mater in ascending position 
and, finally, a dural grafting was performed with the 
use of bovine pericardium creating, in this way, a large 
artificial cisterna magna.

Results

Five patients with impacted cisterna magna without 
SM and no hindbrain herniation in the supine position 
detected by the use of MRI are presented. However, this 
herniation was observed in three patients during the 
surgery in the sitting position after C1 laminectomy, 
while in the other two patients there was no herniation 
in that position as showed in figures 1, 2 and 3. All the 
patients were followed with clinical studies and cranio-
cervical MRI for a mean of 4,3 years and a range of 1,7 to 
5,5 years. The age at surgery ranged from 29 to 54 years, 
with a mean of 46,8 years. All patients showed significant 
improvement of the symptoms and signs and the posto-
perative MRI depicted a large artificial cisterna magna. 
The clinical symptoms observed in the preoperative and 
follow-up examination are showed in table 1, the clinical 
signs in table 2 and the surgical findings in table 3.

Four out of the five cases were associated with BI 
and blockage of the foramen of Magendie. The vascular 
network anomalies in four cases were characterized by a 
left and large posterior inferior cerebellar artery (PICA) 
in two cases, a right hypoplastic PICA in one case, only 
a left large PICA in another case and, finally, looping 
sign on the PICAS in two cases.
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Figure 1 – (A) Preoperative MRI demonstrating impacted cisterna magna without SM and with the presence of BI. (B) Postoperative MRI 
depicting a large artificial cisterna magna. (C) Herniation of the cerebellar tonsils in the sitting position. (D) Tonsillectomy and large opening 

of the fourth ventricle.
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Figure 2 – (A) Preoperative MRI demonstrating impacted cisterna magna without SM and no tonsillar herniation. (B) Postoperative MRI 
showing a large artificial cisterna magna. (C) Compacted herniation of the cerebellar tonsils at the level of C1. (D) Tonsillectomy and large 

opening of the fourth ventricle.
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Figure 3 (A) – Preoperative MRI demonstrating impacted cisterna magna without SM and no tonsillar herniation. (B) Voluminous cerebellar 
tonsils without herniation into the spinal canal. (C) Tonsillectomy and large opening of the fourth ventricle. (D) Postoperative MRI showing a 

large artificial cisterna magna.
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Table 1 – Clinical symptoms observed in five cases of impacted cisterna magna without syringomyelia
Symptoms Cases number R % A % %

Headache 5  5 100,0  - -  -  -

Neck Pain  5 5 100,0  - -  -  - 

Neck Stiffness  4 4 100,0 - -  -  -

Vertigo 5  3 60,0 - - 2 40.0

Dysfagia 3 2 66,6 - - 1 33,3

Dysarthria 1 - - - - 1 100,0

Rhinolalia 2 - - - - 2 100,0

Numbness of limbs 5 5 100,0 - - - -

Paresthesia of limbs  2 1 50,0 - - 1 50,0

Gait disturbances 3 2 66,0 1 33,3 - -

Anhidrosis 1 - - - - - -

Hyperhidrosis  1 1 100,0 - - - -

R: regressed; A: amelioration; U: unchanged.

Table 2 – Clinical signs observed in five cases of impacted cisterna magna without syringomyelia
Signs Cases number R % A % U %

Lesion of the Vth nerve  3 3  100,0 - - - -

Nystagmus 1 - - - - 1 100,0

Abolition of gag and

Palatal reflexes 4 - - - - 4 100,0

Lesion of XIth nerve 1 - - - - 1 100,0

Spasticity 4 4 100,0

Paresis of the legs 5 5 100,0 - - - -

Hyperreflexia 5 1 20,0 - - 4 80,0

Hoffmann sign 3 2 66,6 - - 1 33,3

Babinski sign 1 - - - - 1 100,0

Rossolimo sign 1 - - - - 1 100,0

Unsteady gait 3 2 66,6 - - 1 100,0

Hypophallesthesia 5 - - - - 1 100,0

R: regressed; A: amelioration; U: unchanged.

Table 3 – Surgical findings in five cases of impacted 
cisterna magna without syringomyelia

Findings Cases 
number

%

Thinning of the occipital bone 1 20

Thickening of the occipital bone 1 20

Pulseless dura mater 1 20

Arachnoiditis 3 60

Blockage of the foramen of Magendie 4 80

Herniation of the tonsils in the sitting

position 3 60

No herniation of the tonsils 
in the sitting position

2 40

Vascular network anomaly 4 80

Discussion

This study is based on the description of five cases 
of impacted cisterna magna without SM which present 
several symptoms and signs of compression of the 
posterior fossa structures. BI was present in four cases, 
tonsillar herniation in three patients during the opera-
tion in the sitting position and in the other two cases 
there was not herniation of the cerebellar tonsils in that 
position.17 Gonçalves da Silva et al.18 published ten cases 
of “up and down CM” without hindbrain herniation 
showed by MRI in the supine position. However, this 
herniation was observed in all ten patients during the 
surgery in the sitting position after cervical laminec-
tomy. This kind of “up and down CM” was observed 
also in cases without SM.19,21
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Iskandar et al.7 reported on five cases of SM, in 
which the cisterna magna was filled with the cerebellar 
tonsils. In all five cases there was clinical improvement 
after posterior fossa decompression and a marked re-
duction in the size of the syrinx. These authors admitted 
that this dramatic response to decompression surgery 
indicates that this entity has a Chiari-like pathophysio-
logy. On the other hand, Kyoshima et al.22 related four 
similar cases with improvement of the symptoms and a 
reduction of the size of the syrinx in three of them, and 
a reduction of the size of the ventricle in two patients. 
These authors named the impacted cisterna magna by 
the cerebellar tonsils as “tight cisterna magna” and called 
the Iskandar’s description as “Chiari 0 malformation”.

Iskandar et al.7 called attention for idiopathic SM 
that respond to posterior fossa decompression and 
hypothesized about the rare occurrence of SM resul-
ting from a Chiari-like pathophysiology when lacking 
a hindbrain herniation. However, we suggested that 
the pathophysiology of our ten cases of “up and down 
CM”18 depended on the up and down movement of the 
cerebellar tonsils varying with the body position. Pos-
sibly, the cerebellar tonsils have a tendency to migrate 
downwards on the orthostatic position as can be seen 
during some posterior fossa surgeries.

According to Iskandar et al.7, when the cisterna 
magna is filled with the cerebellar tonsils without 
downward migration into the cervical spinal canal, 
also causes disturbances of the CSF flow at the cra-
niovertebral junction and may provoke neurological 
symptomatology by compression of the brainstem and 
the cerebellar pathways.

Spastic tetraparesis and paraparesis are frequently 
described in patients with BI and/or CM and SM.9-19

In our five cases SM was absent, despite an evident 
obstruction of the CSF flow in the posterior fossa cau-
sed by the blockage of the foramen of Magendie by a 
membrane in four cases and the cerebellar tonsils in one 
case. This finding lead us to hypothesize about whether 
SM would not develop in the presence of foraminal 
obstruction, even knowing that the obstruction of the 
CSF flow in the posterior fossa is considered to be the 
prime condition for its development.

The symptomatology of the patients was characteri-
zed by headache and neck pain in all five cases and neck 
stiffness in four of them. The exact pathophysiological 
mechanisms underlying these symptoms in the cranio-
vertebral malformation remain unclear. McGirt et al.23 
studied 33 cases of Chiari I malformation presenting 
only headache and tried to identify the correlation 
between headache and CSF flow obstruction. The MRI 
of the craniovertebral junction was prospectively per-
formed in all patients. They observed that regardless 
of the degree of tonsillar ectopia, occipital headaches 
were strongly associated with hindbrain and CSF flow 
abnormalities.

The pathophysiological mechanisms to explain the 
severity of vertigo, dysfagia and spastic paraparesis 
observed in almost all cases, can be explained by the 
herniation of the cerebellar tonsils through the foramen 
magnum making an up and down movement and this 
could originate a compression of the superior cervical 
spinal cord, cerebellum, medulla oblongata and the first 
cervical roots. This mechanism and the disturbance of 
CSF flow due to the blockage and/or compression of 
the foramen of Magendie, associated with the absence 
of the cisterna magna, could explain the symptoma-
tology of these patients. According to Williams,24 the 
herniation of the cerebellar tonsils may compress the 
brainstem structures and contribute to bulbar and long 
tract dysfunctions.

Otherwise, the explanation of the pathophysiology in 
two cases, which the cerebellar tonsils did not herniate 
during the operation with the patient in the sitting po-
sition, could be based, partially, on the compression of 
the fourth ventricle and the blockage of the foramen of 
Magendie by the cerebellar tonsils, whose expansion was 
not enough to migrate downwards in the sitting position.

More studies should be carried out regarding the 
impacted cisterna magna to elucidate the complex pa-
thophysiology of this region and the correct diagnosis 
for the surgical treatment.

Conclusion

The gold standard surgical approach of the malfor-
mations of the craniovertebral junction remains unclear. 
The presence of impacted cisterna magna without 
syringomyelia is uncommon and its treatment is based 
on the restoration of the CSF dynamics at the craniover-
tebral junction. Therefore, a large decompression of the 
posterior fossa and creation of a large cisterna magna 
showed positive outcome and tendency of an upward 
migration of the posterior fossa structures. 
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