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Juvenile scoliosis as the first manifestation of syringomyelia 
associated with Chiari malformation type I
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CLINICAL CASE

Abstract

Background: Scoliosis is a spinal deformity that usually manifests as a structural curve determining a variable deformity of 
the trunk. According to some published series, 4 to 26% of scoliosis initially classified as idiopathic show neurological altera-
tions when studied with nuclear magnetic resonance, such as syringomyelia and Chiari malformation, among the most frequent. 
Chiari malformations are characterized by descending herniation of the cerebellar tonsils, brainstem, and IV ventricle into the 
spinal canal. Case report: We present the case of a patient whose first symptomatic manifestation was early-onset scoliosis. 
The overlapping of some physical examination signs, such as postural lateralization and scoliosis, reinforced the active sus-
picion of neuroaxis alterations. Conclusions: Early childhood-onset scoliosis should raise a high degree of suspicion for 
association with neuro-spinal diseases. Although the frequency of Chiari malformation is low, its early approach could reduce 
the progression of associated comorbidities. An early detection could change the prognosis of the disease.
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Escoliosis juvenil como primera manifestación de siringomielia asociada con 
malformación de Chiari tipo I

Resumen

Introducción: La escoliosis es una deformidad de la columna que usualmente se manifiesta como una curva estructural 
que determina una deformidad variable del tronco. Las malformaciones de Chiari se caracterizan por la herniación descen-
dente de las amígdalas cerebelosas, tronco encefálico y IV ventrículo hacia el canal espinal. Según algunas series publica-
das, del 4 al 26% de las escoliosis inicialmente catalogadas como idiopáticas muestran alteraciones neurológicas al ser 
estudiadas con resonancia magnética nuclear, como la siringomielia y malformación de Chiari, dentro de las más frecuentes. 
Caso clínico: Se presenta el caso de un paciente cuya primera manifestación sintomática fue escoliosis de comienzo tem-
prano. El solapamiento de algunos signos del examen físico, como la lateralización de la postura y la escoliosis, reforzaron 
la sospecha activa de alteraciones del neuroeje. Conclusiones: La escoliosis de inicio temprano en la infancia debe des-
pertar un alto grado de sospecha de asociación con enfermedades neuro-espinales. Dentro de este contexto, aunque 
malformación Chiari es de baja frecuencia, su abordaje precoz permitiría disminuir la progresión de comorbilidades asocia-
das. La detección temprana podría cambiar el pronóstico de la enfermedad.

Palabras clave: Malformación de Chiari. Anomalías congénitas. Escoliosis. Enfermedades raras. Enfermedades del sistema 
nervioso.
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Introduction

Early-onset infantile-juvenile scoliosis in children 
< 10 years of age may be a sign of suspected neurax-
ial disorder. In 504 patients, the incidence was 18.7%, 
while Chiari malformation, with or without syringomy-
elia, accounted for 64.8%. Moreover, in males, the left 
thoracic and right lumbar curves were significantly 
associated with neural axis anomalies, a finding 
detected by magnetic resonance imaging (MRI)1. 
Therefore, it is justifiable to request this study in 
patients with apparently idiopathic scoliosis with these 
characteristics.

Chiari malformations are characterized by different 
degrees of descending herniation of the cerebellar ton-
sils, brainstem, and IV ventricle into the spinal canal1. 
The prevalence of this malformation is 1/1000 live 
births and, in many cases, it is associated with other 
anomalies such as myelomeningocele (88%), syringo-
myelia (45-75%), hydrocephalus (3-10%) and Klippel-
Feil syndrome2.

Idiopathic infantile-juvenile scoliosis was associated 
with intraspinal neural axis anomalies with a prevalence 
of 11.1-26%, according to a study with a limited sample 
size3.

Clinical case

We describe the case of a 6-year-old patient who 
consulted his primary care physician for postural later-
alization and left gait. Born prematurely at 31 weeks of 
gestation, he showed a small cyst located in the right 
lenticular thalamic sulcus, suggestive of traces of ger-
minal matrix hemorrhage grade I in regression. Although 
he was under follow-up by the occupational therapy 
area for attention deficit and motor tics, he showed no 
other relevant personal or family history.

Physical examination identified a good general con-

dition, with left convergent strabismus, preserved ocular 
mobilization, reactive and symmetrical pupils of inter-
mediate size, and preserved cranial nerves. The patient 
had a left-lateralized posture with left shoulder droop 
(Figure 1), with dextroconvex scoliosis temporarily cor-
rected with assisted positioning, strength 4/5, patellar 
osteotendinous reflexes 2/4, cutaneous plantar flexor 
reflexes and the rest of the neurological examination 
was normal. The initial spinogram detected the pres-
ence of scoliosis with a calculated initial angle of 37° 
(Figure 2).

We requested the evaluation by pediatric neurol-
ogy and traumatology services. These services 
found that the patient presented axial lateralization 
to the left (Figure  2), with a symmetrical tone, vol-
ume, muscle mass, and strength, and 2/4 bicipital 
and patellar reflexes. Painless asymmetry at the level 
of the shoulder girdle was significant. We decided to 
request a brain and spine MRI due to suspicion of 
scoliosis secondary to neuroanatomical alteration. 
MRI showed a descent of the cerebellar tonsils to 
C2  (22  mm) (Figure  3), associated with extensive 
syringomyelia about 14.8  mm of the spinal cord 
(Figure  4), confirming the diagnosis of Chiari 
malformation type  I. Consequently, a suboccipital 
craniectomy plus C1 craniectomy with duraplasty 
was promptly scheduled.

Fifteen days after the Chiari malformation corrective 
surgery, the patient developed meningitis and was hos-
pitalized for intravenous treatment, with good evolution 
and resolution.

The patient evolved with no post-surgical complica-
tions and presented a reduction of the syringomyelic 

Figure 1. Patient’s posture with lateralization of the trunk 
to the left.
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cavity (5 mm) one month later. However, scoliotic pos-
ture persisted with a final angle of 31° (Figure  5), for 
which a thoracolumbosacral orthosis (TLSO) was indi-
cated. The clinical, neurology, ophthalmology, and pedi-
atric traumatology teams are currently following up with 
the patient.

Figure  2. Pre-surgical spinogram. Pre-surgical scoliotic 
curvature is marked (orange) with a Cobb angle of 37°.

Figure 4. Cervico-dorsal MRI without contrast: sagittal and 
axial slices are shown. A-B: sagittal and axial slices at the 
level of the occipital-cervical hinge; a 22  mm tonsillar 
descent is seen (white arrow), with a decreased content-
continent ratio at the level of the foramen magnum (orange 
arrow). C-D: sagittal and axial view at the cervical level 
showing syringomyelic cavity (green arrow), extending to 
dorsal regions. E-F: sagittal and axial sections at the dorsal 
level.
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Figure  3. T1 MRI showing 22  mm tonsillar herniation 
(vertical line in green) from the foramen magnum (horizontal 
line in green).
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Discussion

As early-onset infantile-juvenile scoliosis in children 
< 10 years of age may be a suspicious sign of neuro-
axis alteration1, it is important to perform a brain and 
spine MRI in these cases.

Only 15% of the cases of infantile-juvenile scoliosis 
(3-10 years) are idiopathic, increasing to 80% in ado-
lescence. In males (37% vs. 8% in females), left tho-
racic1,4 and right lumbar curves are significantly 
associated with neural axis anomalies on MRI1. In pedi-
atrics, MRI in cases with suspicious signs has led to 
detecting a higher precentage of neurological alter-
ations (4-26%)3 in cases initially labeled as idiopathic. 
Syringomyelia and Chiari’s malformation are the most 
frequent findings in patients with little evident clinical 
manifestations5,6.

Other pathologies associated with scoliosis are myel-
odysplasia (thoracic level), traumatic paralysis 
(<  10  years of age) in 100%, Friedreich’s ataxia, and 
cerebral palsy with four limbs involved in 80% of cases5.

Figure 5. Post-surgical spinogram. The scoliotic curvature 
(orange) is marked after surgery with a Cobb angle of 31°.

In 2016, a study of 188 patients with early-onset sco-
liosis found that 94 patients (18.7%) had a neural anom-
aly: Chiari malformation (43 patients), Chiari malformation 
combined with syringomyelia (18  patients), isolated 
syringomyelia (13  patients), diastematomyelia (six 
patients), tethered cord combined with diastematomyelia 
(six patients), tethered cord (four patients), and other 
rare intraspinal abnormalities (four patients). Total Chiari 
malformation with or without syringomyelia accounted 
for 64.8% (61/94) of these anomalies. In addition, left 
thoracic7-9 and right lumbar curves in males were signifi-
cantly associated with neural axis anomalies on MRI3.

Cranioencephalic disproportion with a very small 
posterior fossa relative to its contents explains why the 
treatment of choice should be posterior fossa decom-
pressive surgery with or without duraplasty1,10,11.

Chianti malformation is classified into four types 
(from 0-IV): type I is defined as the descent of the cer-
ebellar tonsils > 3-5 mm below the level of the foramen 
magnum; consequently, a cranioencephalic dispropor-
tion where there is a very small posterior fossa in rela-
tion to the contents is observed. Chianti malformation 
type I is the most prevalent (6/10,000 cases), where the 
tonsillar herniation is > 3 mm, although the degree of 
herniation is not related to the severity of the condition. 
This herniation into the spinal canal causes alterations 
in cerebrospinal fluid (CSF) circulation, which explains 
why Chiari malformation is an important cause of syrin-
gomyelia4 and is observed in 55-75% of all cases. It 
has also been documented in 3-10% of cases of the 
communicating type, in 27% of pediatric age (cervical 
monosegmental or extended type), and in 57% of cer-
vicodorsal (C8-Dl).

Clinically, the diverse manifestations may be associ-
ated with alterations in CSF circulation and compres-
sion of nerve structures.

Syringomyelia has a progressive course with wors-
ening symptoms over time. Therefore, early diagnosis 
is essential to promote a favorable course and prevent 
the progression of damage to the central nervous 
system.

Surgery is the only treatment option. Any patient with 
symptomatic or asymptomatic syringomyelia should be 
treated by decompressive surgery of the posterior 
fossa with or without duraplasty10-12.

Surgery with dural opening and plasty, as performed 
in our patient, is possibly the option that best resolves 
the symptoms and allows less progression of the sco-
liotic curve, especially in children < 10  years of age, 
with improvement in 38%, stabilization in 38%, and 
worsening in 23%13 with less neurological sequelae.
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As a result of the intervention, 80% of patients resolve 
the syringomyelic cavity, and 20% show marked neu-
rological improvement, while 25-30% remain stable one 
year after surgery10,13. However, the optimal treatment 
for this condition is still controversial. In 2008, a study 
comparing patients who underwent posterior fossa 
decompression surgery with or without duraplasty, 
found better clinical and radiological results3,10 and a 
lower rate of reoperations in those with duraplasty. 
However, duraplasty presents a higher risk of postop-
erative complications, such as CSF fistulas or menin-
gitis, as in our patient, due to postoperative inflammatory 
collections10,11,13,14.

Although surgery is a palliative treatment option, it 
should be noted that scoliosis as a comorbidity implies 
a new therapeutic approach, as in the present case, in 
whom an orthopedic brace was implemented. The use 
of bracing is less effective in neuromuscular scoliosis 
than in idiopathic scoliosis, so it can be considered 
when the skeleton has not yet reached maturity 
(Risser 0, 1, or 2) and when the Cobb angle is > 20°. 
However, the purpose of bracing is to halt the progres-
sion, not to correct it definitively. The recovery and 
rehabilitation stage is critical for patients to continue 
their daily activities and ensure adequate neuromuscu-
lar development and harmonious social and family 
integration.

On this basis, early-onset scoliosis should raise a 
high index of suspicion of association with neuro-spinal 
diseases. In this context, syringomyelia associated with 
Chiari malformation is uncommon, but its timely man-
agement may decrease the progression of associated 
comorbidities.
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