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Introduction

Chiari malformation is a congenital hindbrain abnormality, 
where the occipital hypoplasia leads to an overcrowding and 
deformation of brain stem and cerebellum. The subsequent 
alteration of cerebrospinal fluid (CSF) may be responsible for 
the development of syringomyelia and hydrocephalus. Authors 
are presenting a common case of Chiari I malformation but with 
a very unusual associated finding, holocord syringomyelia, 
which responded to posterior fossa decompression.

Case Report

Clinical presentation
An 11‑year‑old male patient presented with complaints of 
progressive left hemiparesis and numbness on left half of the 
body for 4 years. On examination, he had spastic hemiparesis 
with motor power of 4/5 (Medical Research Council Grading) 
in both upper and lower limbs on the left side. He also had 
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dissociative sensory loss with pain and temperature being 
affected more than touch and vibration sensations on left side 
of the body below C2 dermatome.

Imaging
Magnetic resonance imaging  (MRI) of the brain and spine 
revealed peg‑shaped herniation of tonsils 8  mm below 
the foramen magnum. There was no hydrocephalus. 
Screening of  the  whole  sp ine  showed holocord 
syringohydromyelia [Figure 1]. No focal intraspinal mass was 
seen on contrast MRI. Chiari I malformation with a holocord 
syrinx was diagnosed.

Operative procedure
The patient underwent posterior fossa decompression 
with subpial resection of both tonsils with augmentation 
duraplasty.

Follow‑up
He was doing well at the last 6‑month follow‑up after surgery. 
He had subjective improvement in numbness on examination. 
Spasticity had also improved. Follow‑up MRI spine showed 
significant but partial resolution of syrinx [Figure 2].
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The term syringohydromyelia is credited to Ollivier d’Angers,[9] 
though the presence of such cavities was recognized much 
earlier.[10,11] Ollivier d’Angers and others recognized the 
association of such syrinxes with hindbrain anomalies. 
Syringomyelia is associated with Chiari malformation in 
25-65% cases.[9] This results from obstruction of CSF circulation 
in the cisterna magna. The presence of a syrinx is more 
commonly associated with symptoms.[3] However, holocord 
syringomyelia is rarely reported in literature.[12,13]

Gardner and Goodall[14] are credited for bringing the 
attention to manage the hindbrain anomaly with 
suboccipital decompression as a method of treatment of 
the syringohydromyelia. Their hydrodynamic theory was 
widely accepted. This theory was questioned by Williams,[15] 
who put forth a craniospinal pressure dissociation theory. 
It too presumed a patency of the fourth ventricle and the 
syringohydromyelia cavity. Later, Oldfield et  al.[16] have 
looked at CSF pressure waves in the basal cisterns and spinal 
subarachnoid space during systole and diastole. Spinal fluid 
is seen to enter the cavity from the subarachnoid space via 
the Virchow–Robin spaces. This theory does not assume a 
patency between the fourth ventricle and the syrinx cavity. 
Another theory which explains the pathophysiology of 
syringohydromyelia associated with Chiari malformations 
comes from Milhorat et  al.,[17] whose studies suggest that 
constriction of the aperture of the upper end of the central 
canal leads to non‑communicating syringohydromyelia.[17]

Surgical treatment has been recommended only for 
symptomatic patients.[18,19] The selection of operative 
intervention to be performed is multifactorial. It depends 
mainly on the surgeon’s choice, the information obtained from 
the pre‑operative neuroimaging, and the age of the patient at 
the time of presentation.

Discussion

A detailed description of the various hindbrain herniation 
was published by Chiari,[1] hence they are called as Chiari 
malformations. Chiari I malformation is traditionally defined 
as downward displacement of the cerebellar tonsils and, 
sometimes, the inferior vermis through the foramen magnum 
into the rostral cervical canal. Between the ages of 5 and 
15 years, descent of upto 6 mm is not considered pathological. 
However, in older patients, tonsillar protrusion >5  mm is 
associated with onset of clinical symptoms.[2]

It has been shown in several studies that Chiari I malformation 
is, most of all, a disorder related to a small posterior fossa 
forcing the tonsils into the spinal canal[3] with a possible 
genetic predisposition.[3] Apart from a small posterior fossa 
volume, additional anomalies may involve the joints and discs 
of the craniocervical junction. Assimilations of the atlas to the 
occiput, basilar invagination, or Klippel–Feil syndrome are 
features to look for pre-operative imaging because they may 
indicate craniospinal instability.[4,5] Bony anomalies are seen in 
about one-quarter of all patients with Chiari I malformation 
and include atlanto-occipital assimilation, platybasia, basilar 
invagination, and fused cervical vertebrae. These are thought 
to be caused by an underdeveloped occipital bone, possibly 
due to underdevelopment of the occipital somite.[6]

Symptoms of Chiari malformations are related to age: In 
infancy, signs of brainstem compression predominate with 
apnea spells, cyanosis attacks, and swallowing problems, 
whereas in later childhood, scoliosis becomes the most 
common presenting sign. The typical clinical features of 
occipital headache, gait ataxia, sensory disturbances, and 
motor weakness are uncommon in children and observed 
predominantly in adults.[7,8]

Figure  2: Post‑operative magnetic resonance imaging sagittal 
T2‑weighted image of the whole spine shows the significant but partial 
resolution of syrinx

Figure  1: (a,b) Sagittal T2‑weighted images show herniation 
of peg‑shaped cerebellar tonsils 8  mm below the level of the 
foramen magnum with mild expansion of cervical spinal cord with 
hydrosyringomyelia and extension upto upper border of L1
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The standard surgical treatment for the Chiari 1 malformation 
is suboccipital craniectomy ± upper cervical laminectomy.[12,20]

Most neurosurgeons open the dura mater routinely.[12,20] 
Some do not open the dura[21] to avoid complications, such 
as meningitis, CSF leakage, and pseudomeningocele and rely 
on adequate bony decompression.[12,22] Some do open the 
dura matter but avoid opening the arachnoids.[12,23] Overall, 
consensus is toward doing bony as well as dural decompression.

Conclusion

Holocord syringomyelia associated with Chiari malformation 
is very rare. In our case, patient improved both clinically 
and radiologically with foramen magnum decompression 
with resection of tonsils with augmentation duraplasty with 
significant but partial resolution of syrinx on follow‑up, thereby 
supporting the need for intradural procedure in management 
of holocord syringomyelia associated with Chiari malformation.
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