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Abstract

Report of a case of a young patient with progressive onset of Arnold Chiari malformation type | without
syringomyelia who debuted with a dull pain in her right upper limb and was treated with foramen magnum
decompression showing a remarkably improvement on her symptoms.

Objective: To report this case along with a literature review.

Methods: A 24-year-old woman with a year history of dull pain in herrightarm was referred to the clinic. After
physical and radiographical examinations, she was diagnosed with Arnold Chiari malformation type | without
syringomyelia. A foramen magnum decompression by the removal of the outer layer of the duramater was
performed.

Conclusions: A case of symptomatic Arnold Chiari malformation type | without syringomyelia in ayoung
woman was successfully treated with foramen magnum decompression by the removal of the outer layer of the
dura mater.

Introduction

Chiari malformations are a group of defects associated with congenital caudal displacement
of the cerebellum and brainstem [1]. Hans Chiari, an Austrian pathologist, was the first to give a
detailed description of hindbrain malformations [1,2,3-7]. There are four main types, but type I,
called Chiari [, is the most common [5,6,8,9]. It has also been described types 0, 1.5 and 5 [10-12].
Chiari Malformation Type I (CM-1) is defined as the amygdalin herniation of at least 5 mm below
the foramen magnum level [7,13]. Some theories have been proposed about CM-1 etiology such
us the molecular genetic theory, growth abnormality theories, the crowding theory and Gardner’s
hydrodynamic theory, but none of them explain all the clinical features [4,14-17].There may be
a genetic component in Chiari malformations. Boyles et al found significant evidence for a gene
associated with CM-1 on chromosomes 9 and 15 and has been linked with an autosomal dominant
inheritance with reduced penetrance [18]. Patients with CM-1 often present symptoms such as
headache, cervical pain, cranial nerve palsy, ocular disturbances, nausea, vertigo, gait disturbance,
cord motor and sensory abnormalities [19,7,8] . Occasionally, CIM can be associated with occult
spinal dysraphism [20].

Case Report

In October, 2016, a 24-year-old woman was admitted to the hospital because of upper limb and
cervico-occipital pain.

She was in excellent health until a year earlier when she started to experience a dull pain that
started in the right hand which she attributed to spending a lot of time working in front of the
computer.

The pain progressed little by little taking the entire right upper limb and with less intensity on
the left upper limb, she also referred occipito-lumbar pain. After this, she went to the traumatologist.
At the clinic, she presented swollenness and tenderness of the right upper limb; epicondylitis was
diagnosed and treated with anti-inflammatory medication (Celecoxib 200 mg + B complex +
chlorazox 250 mg + paracetamol 300 mg. She didn’t get better. She tried treatments like ocean
therapy and acupuncture, but the results were not satisfactory.

The pain continued to intensify, exacerbated by physical activity, accompanied by headache that
began in the occipital area and extended to the lumbar spine, dizziness and vomiting.
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Figure 1: Sagittal T1-weighted MRI scan of the occipitocervical junction
and the cervical spine. The compressed pointed cerebellar tonsils protrude
through foramen magnum and fill the cisterna magna.

In August of this year she presented to the neurology
consultation. On examination the patient appeared well. General
physical examination on entry was negative. The lungs were clear, no
murmur was heard and the examination of the abdomen was normal.
In neurological examination the only thing that caught the attention
was the presence of weakness 3/5 in the right upper limb and 4/5 in
the left upper limb according to manual muscle testing. There was no
presence of nystagmus or conjugate gaze. Hypoesthesia of right upper
limb and tingling were noted. The tendon reflexes were preserved.
Laboratory results were within normal limits. X-rays films of the
cervical spine reported no abnormalities and the electrocardiogram
was normal with a heart rate of 72 bpm.

It was decided to perform an MRI, in which a decrease of the
cerebellar tonsils was observed through the foramen magnum
(Figuresl and 2). She was diagnosed with Arnold Chiari Malformation
type I without syringomyelia because of the characteristics in this
images. Diprospan (betamethasone) was prescribed.

She presented relative improvement, but 3 weeks later, when
exerting a physical effort, the pain was exacerbated in the left upper
limb and in the periorbicular and occipito-lumbar area.

She was admitted to this hospital on October 19 of this year. In the
general physical examination the patient was alert, oriented in time,
space and person. She presented alteration of the coordination of
voluntary movements in upper limbs when she performed the finger-
to-nose maneuver. In the neurological exam she presented weakness
4/5 in the right upper limb and 4/5 in the upper left limb according

to manual muscle testing. Gabapentin was given for pain, but did not
improve. It was decided to perform an electromyography to rule out
peripheral neuropathy, which showed no alterations.

Surgery is indicated and corresponding examinations are sent for
preoperative assessment (blood count, creatinine, urea, prothrombin
time, thromboplastin time, glucose, blood group and Rh factor),
which are in normal ranges and showed no contraindications. It is
assessed by cardiology with the Lee score which resulted in moderate
risk II / IV, and suggesting antiembolic measures, adequate hydration
and monitoring of vital signs.

Posterior fossa craniectomy is performed. The procedure
consists of performing a suboccipitalcraniectomy associated with a
laminectomy of all the cervical vertebrae necessary to decompress the
tonsils and vermis in all their extension. The vertical incision of the
occipital fascia was performed in the medial line with exposure of
the posterior border of the foramen magnum to C1. Medial occipital
craniectomy was performed with resection of the posterior border
of the foramen magnum and the posterior arch of CI, durotomy
with exposure and dissection of the thickened arachnoid to release
adhesions. Therefore, athe effectiveness of decompression at the
foramen magnum was immediately ascertained. Then a duraplasty
with muscular fascia of the area and central suture of suspension to
the superficial muscular planes.

At 1 month postoperative, the sensory disturbances in her upper
limbs and the occipito-lumbar pain improved, vomiting and dizziness
sensation disappeared. The intensity of headache was remarkably
reduced. No postoperative complications occurred.

Control appointment is recommended every 30 days.

Figure 2: Sagittal T2-weighted MRI scan of the occipitocervical junction
and cervical spine. It reveals a compressed, slender, peg-like herniated
cerebellar tonsil of 1.90 cm, closely applied to the dorsal surface of the
cervical cord.
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Discussion and Conclusions

Chiari type I malformation is a condition described by downward
displacement of the cerebellar tonsils of at least 5 mm through the
foramen magnum into the spinal canal. In the general population, its
prevalence is 0.6 — 0.9 % [21]. The etiology and pathogenesis of C1M
remains a subject of debate. There’s been proposed multiple theories,
but none explains all the clinical features [4,14-17]. The molecular
genetics theory mentions that C1M results from primary defects in
the genetic programming of hindbrain segmentation and of growth
of associated bone and cranial structures [16]. A growth abnormality
theory stands that collision between caudally-directed cranial growth
and rostrally-directed cervical growth is the main abnormality in
CIM [15]. The crowding theory postulates that restricted growth of
the posterior fossa causes compression of the neural tissue, which
is then squeezed through the foramen magnum [14]. CIM can be
due to either neuroectodermal or mesodermal anomalies. When
isolated, it is thought to be of mesodermal origin. However, C1M
that is associated with neurological disorders is thought to be of
neuroectodermal origin [17].

It is possible that children born with this disorder may have
inherited the gene. Boyles et al, supported that this condition
could be linked with abnormalities in chromosomes 9 and 15 [18].
Mostrecently, Poretti and her colleagues [9] proposed that C1M
is due to a deformation of the hindbrain, which is in contrast, not
malformed. They named this condition Chiari type 1 Deformation
because the downward displacement of the cerebellar tonsils may
develop postnatally, increases or regress in a particular patient.
Symptoms from CM I usually start in the 2nd or 3rd decade of
life. Due to asymptomatic or unspecific clinical features, diagnosis
of CIM is often made lately [2]. In the period of time, until C1IM
diagnosis, patients usually get diagnosis of demyelinating diseases,
tumor and vascular disorders [2,22]. Previously, our current case was
diagnosed as epicondylitis and given anti-inflammatory and analgesic
treatment.

The unusual feature of this case is the insidious onset of a dull pain
in her right upper extremity that the patient confused with working
in front of the computer for hours. The most common presenting
symptom in C1M is headache. The headache may be due to meningeal
irritation and induced often with a Valsalva-inducedcomponent
[19,23,9]. The pain is usually either occipital or nuchal in location.
The pain is typically paroxysmal, but it may be dull and persistent
[24]. Other manifestations are neck pain, vertigo, syncope, sleep
apnea, drop attacks, cranial nerve palsy, ocular disturbances, nausea,
gait disturbance, cord motor and sensory abnormalities [2,6].
The variety of presentation seen in CIM is due to dysfunction of
cerebellum, brain stem and spinal cord. The presence of C1M and
syringomyeliahas beenreported to be 25-75% [2,25].

The diagnostic procedure was a magnetic resonance imaging
study with axial and sagittal images of the head and spinal cord. The
presence of an ectopic location if the cerebellar tonsils and a normal
position of the fourth ventricle in the absence of any supratentorial
or posterior fossa abnormality are consistent with the diagnosis of
CIM. Chiari type I malformation is based upon MRI studies of the
posterior fossa because it is possible that the brain stem changes will
not be revealed by the CT scans [18,7].

For C1M, the goals of surgery are to relieve the compression at
cervicomedullary junction, to re-establish adequate CSF circulation
and to achieve reduction in the syrinx size [6,26,13]. There have been
reported a general improvement of symptoms and signs in 86.10% of
patients using this surgical intervention [27]. Thanks to the successful
surgical treatment using foramen magnum decompression, the
patient presented a remarkable improvement on her clinical features.

Chiari type I malformation has been associated with Pierre Robin
sequence, [28, 29] neurofibromatosis type 1, [30] Noonan syndrome
[31,32] and Klsippel-Feil syndrome [7,24,33].
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