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Abstract

Down syndrome is the most common inherited chromosomal disorder caused by trisomy 21. Atlantoaxial
instability (AAI) is more common in children with Down syndrome, resulting from ligament laxity and
odontoid dysplasia. We report the case of a 10-year-old girl with Down syndrome submental. She came to
the ER with a history of abnormal gait for one week and was admitted with a case of ataxia for
investigations. Moreover, we discovered that she had atlantoaxial subluxation, which was treated surgically.
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Introduction

Down syndrome is the most common inherited chromosomal disorder caused by trisomy 21, with a
prevalence estimate of one in 700 live births [1]. Atlantoaxial dislocation is defined by a loss of stability
between the atlas and the axis (C1-C2), which results in a loss of standard articulation. Traumatic,
inflammatory, idiopathic, or congenital abnormalities can cause the atlantoaxial joints to lose stable
articulation [2]. Atlantoaxial instability (AAI) is more common in children with Down syndrome than in
normal children, resulting from ligament laxity and odontoid dysplasia. However, 14.6% to 22.2% of
individuals with Down syndrome are affected by AAI [3]. Spitzer first reported it in 1961 [4]. Various
measurements and imaging studies can be used to diagnose cervical spine instability. The most common
parameter used to diagnose atlantoaxial instability is the ADI, defined as the distance between the posterior
surface of the anterior arch of C1 and the anterior surface of the dens. According to these parameters, 10% to
30% of patients with Down syndrome have radiographic atlantoaxial instability [5-9]. Symptomatic C1-to-C2
instability affects only about 1% of patients with Down syndrome. Myelopathy or other neurological findings
rarely correlate with radiographic abnormalities. There are insufficient long-term studies on the natural
history of craniovertebral instability in patients with Down syndrome, and there is controversy regarding the
optimal treatment [1]. We report a case of a 10-year-old girl known as a case of Down syndrome submental.
She came to the ER with a history of abnormal gait for one week.

Case Presentation

A 10-year-old girl with the typical features of Down syndrome was admitted to our hospital with an
abnormal gait for one week, which her mother had noticed. She was delivered as a sister to seven healthy
siblings and admitted to the NICU for one week for poor feeding. She also has a known case of bronchial
asthma (on salbutamol as needed) and has had previous gastroenteritis hospitalizations. She was vaccinated
up to her age. On this admission, the ataxic gait was the only symptom in presentation; otherwise, there was
no history of fever, headache, other abnormal movements, change of consciousness, light sensitivity, or any
focal neurological symptoms. No history of trauma that might lead to her abnormal gait was mentioned.
However, on a neurological examination, horizontal nystagmus was found, and there was increased muscle
tone and deep tendon reflexes in the lower extremities with ataxic gait; the upper extremities were normal
in power, tone, and tone reflexes. A neurological consultation was done, and they ordered a brain CT; it was
unremarkable, and there was no clinical correlation. Brain MRI confirmed the diagnosis of atlantoaxial
subluxation with subsequent compressive myelopathy at the C1 level (Figure ). The patient was referred to
a specialized neurosurgery center; surgery was performed, where fixation was followed by extensive
physiotherapy and occupational therapy. The patient fully recovered after six weeks.
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FIGURE 1: Brain MRI

Normal variant Os odontoid (double arrow) superimposed with a retroverted odontoid process (arrow) results in
focal compression of the upper cervical cord and subsequent chronic myelopathy (asterisk).

Discussion

Atlantoaxial dislocation is instability between the atlas and axis (C1-C2), which results in abnormal
articulation [2]. In addition, patients with Down syndrome have also been reported to have low bone mineral
density, transverse ligament laxity, low muscle tone, and excessive joint flexibility compared to the general
population. However, at this time, the researchers could not explain the cause of the AAOD anomaly in
many Down syndrome patients [10-15]. Most studies on this topic were published in the 1980s and 1990s
[16]. In children, dislocation is considered present if the Atlanta-odontoid interval is more significant than
4.5 mm [17]. After finding an Atlanta-odontoid interval of 8 mm in a 10-year-old asymptomatic girl with
Down's syndrome, a study was done to examine the cervical spine radiographs of 18 people. They found that
the Atlanta-odontoid interval was more significant than 5 mm in four cases when measured at the inferior
aspect of the anterior Atlanta-odontoid joint [18]. Another study discovered that if the Atlanto-odontoid
interval was between 4.5 and 6.0 mm, the patients were free of neurological symptoms; however, if the
distance was more significant than 7.0 mm, all patients had neurological symptoms. [19]. Moreover, our
patient has an abnormally increased atlantoaxial distance measuring 5.5 mm, and significant posterior
subluxation of the dens is seen, with the cervical cord being compressed between the dens and the posterior
arch of the atlas. Some authors recognize the importance of analyzing neurological symptoms in order to
properly diagnose potential spinal cord compression while emphasizing that some people with DS, due to
cognitive disorders and intellectual disability, may be unable to recognize the symptoms and, as a result,
may not report them to their relatives [16]. A study presented intriguing findings, analyzing the relationship
between the occurrence of AAI and neurological symptoms and finding no correlation whatsoever [9]. The
physical examination should identify a head tilt or torticollis and eliminate evidence of limb weakness,
increased tone, and reflexes, indicating cervical spinal cord compression. Before elective general anesthesia,
every patient with Down syndrome should have lateral radiographs of the cervical spine in flexion and
extension to rule out asymptomatic atlantoaxial instability. Asymptomatic individuals who do not have
radiographs should try to avoid any movements that forcefully or excessively flex, extend, or rotate the neck.
Furthermore, any individual with Down syndrome with evidence of spinal cord compression, either in the
history or on examination, should be referred to a neurosurgical center immediately to consider spinal
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fusion [20].

Conclusions

Atlantoaxial instability is a common occurrence in patients with Down syndrome. Because of the association
between Down’s syndrome and atlantoaxial dislocation, screening cervical radiographs to assess for
atlantoaxial instability in Down’s syndrome patients should be done initially. Surgical correction is indicated
if radiographic results or neurological symptoms suggestive of spinal cord injury are present.
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