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Abstract



Background: Congenital ocular motor apraxia (COMA) is thought to be caused by a dysfunction of the frontal eye field. Joubert syndrome is a syndrome which is characterized by COMA, pigmentary retinopathy, global developmental delay and hypolasia of the cerebeller vermis (molar tooth sign) upon magnetic resonance imaging. We observed seven cases of COMA, Joubert syndrome, and ependymoma which compressed the cerebeller vermis. All cases demonstrated head thrust movement. We will describe these clinical characteristics and discuss the hypothesis that congenital ocular motor apraxia was caused by a dysfunction of celebeller vermis.

Methods: Observational case study and review of literature.

Results: We diagnosed casel to have classic COMA because of the absence of hypolasia of the cerebeller vermis and other neurological abnormalities. We diagnosed cases 2 through 5 to have Joubert syndrome due to the presence of molar tooth sign. We thought that case 6 is between the classic COMA and Joubert syndrome because the clinical presentation is typical for COMA and brain MRI showed very mild cerebeller change but not typical molar tooth sign. We noted head thrust movement in a patient with ependymoma (case 7), which compressed the cerebeller vermis.

Conclusions: Based on the findings of our cases and a review of both the clinical and experimental evidence, we speculated that congenital ocular motor apraxia, as characterized by head thrust, could be caused by a dysfunction of the cerebeller vermis.
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Introduction


Congenital ocular motor apraxia (COMA) is thought to be caused by a dysfunction located somewhere between the frontal eye field and the paramedian pontine reticular formation (PPRF) [1,2]. However, the exact pathological place and process has yet been known. Joubert syndrome is a syndrome which is characterized by COMA, pigmentary retinopathy, global developmental delay and molar tooth sign upon magnetic resonance imaging [1-6]. We observed seven cases of COMA, Joubert syndrome, and ependymoma which compressed the cerebeller vermis. All cases demonstrated head thrust movement. We herein describe these clinical characteristics and discuss the hypothesis that congenital ocular motor apraxia was caused by a dysfunction of the celebeller vermis.

Case Report
 
Case 1

A six-month-old boy was noted to have an abnormal head movement. His past medical and family history were unremarkable. He demonstrated head thrust movement whenever he tried to look at something (Figure 1). The findings of biomicroscopic and fundus examinations were normal. Brain MRI findings were normal (Figure 2). He did not show any developmental delay or walking disability up until 6 years of age.

Case 2

A 14-year-old boy had been noted to have an abnormal head movement since 6 months of age. His past medical and family history were unremarkable. He demonstrated head thrust movement whenever he tried to look at something. He showed saccadic pursuit. Fundus examination demonstrated pigmentary retinopathy (Figure 3). Brain MRI showed hypoplasia of the cerebeller vermis (Figure 4). He showed both a developmental delay as well as an impaired walking ability.

Case 5

A two-year-old girl had been noted to have an abnormal head movement since 6 months of age. Her past medical and family history were unremarkable. She demonstrated head Brain MRI showed hypoplasia of the cerebeller vermis. She had thrust movement whenever she tried to look at something. both a developmental delay as well as an impaired walking Biomicroscopic and fundus findings examination were normal. ability.
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Figure 1:   Photograph of head thrust movement of case1.
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Figure 2:   Brain MRI of case 1. T2 axial image shows no hypoplasia of the cerebeller vermis.








[image: ]

Figure 3:   Fundus photography of case 2. It shows pigmentary retinopathy.
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Figure 4:   Brain MRI of case 2. Precontrast T1 axial image shows hypoplasia of the cerebeller vermis (molar-tooth sign, white arrow).



Case 6

A one-year-old girl was noted to have an abnormal head movement. Her past medical and family history were unremarkable. She demonstrated head thrust movement whenever she tried to look at something. Biomicroscopic and fundus examination findings were normal. Brain MRI showed hypoplasia of the cerebeller vermis (Figure 5). She showed no developmental delay nor walking disability up until 6 years of age.

Case 7

A five-year-old boy was noted to have an abnormal head movement. His past medical history: ependymoma (Figure 6). He demonstrated head thrust movement whenever he tried to look at something. He had a slow saccade. Biomicroscopic and fundus examination findings were normal.

Discussion


We have observed that cases 1 through 7 all demonstrated head thrust movement which means a disability in saccadic initiation. This "head thrust" movement is the typical clinical characteristic of congenital ocular motor apraxia (COMA).Joubert syndrome is a syndrome which includes congenital ocular motor apraxia (COMA), pigmentary retinopathy, a mental development delay, respiratory disturbance, and difficulty in walking [3,4]. Maria et al. [5] reported that hypolasia of the cerebeller vermis (Molar-tooth sign) was a characteristic feature of this syndrome [5]. Nowadays, the presence of hypoplasia of the cerebeller vermisis using brain MRI is the key feature in the diagnosis of Joubert syndrome [6].
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Figure 5:   Brain MRI of case 6. Precontrast T1 axial image shows hypoplasia of the cerebeller vermis (molar-tooth sign, white arrow).
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Figure 6:   Brain MRI of case 7. Precontrast T1 axial image shows hypoplasia of the cerebeller vermis (molar-tooth sign, white arrow).







We diagnosed casel to have classic COMA because of the absence of hypolasia of the cerebeller vermis and other neurological abnormalities. We diagnosed cases 2 through 5 to have Joubert syndrome due to the presence of hypolasia of the cerebeller vermis. We thought that case 6 is between the classic COMA and Joubert syndrome because the clinical presentation is typical for COMA and brain MRI showed very mild cerebeller change but not typical hypoplasia of the cerebeller vermis (Table l).

It is speculated that the cause of the COMA with head thrust is due to a dysfunction at a location somewhere between the frontal eye field and the paramedian pontine reticular formation (PPRF) [7]. However, the exact pathogenesis of this disorder remains unknown. None of our cases with head thrust had an abnormarity in the frontal eye field, but 4 of 5 cases had hypoplasia at the cerebellar vermis. The autopsy findings of the patients with Joubert syndrome demonstrated hypoplasia of the cerebeller vermis but no abnormalities in the cerebrum including the frontal eye field [6,8]. It is well known that patients with COMA improve with age: head thrust movements become less prominent. We therefore speculated that the cause of the COMA, which is characterized by head thrust movement, could be a dysfunction or a developmental delay of the function of the cerebeller vermis.

The weak point of our hypothesis is that in a monkey model in which the cerebellar vermis was destroyed, only hypometric saccade was observed, while no impairment in the initiation of saccade was seen [9]. However, the EOG recorded from patients with Joubert syndrome has been reported to show an impairment of the initiation of saccade, but not of saccadic hypometra [10]. As a result, the cerebeller vermis of humans and monkeys may therefore demonstrate different functions. In addition, case 7 with head thrust as well as a slow saccade demonstrated compression at the cerebeller vermis by the ependymoma.

It is also noted that hypometric saccade has also been reported to induce eye-head movement [2]. Actually acquired ocular motor apraxia patients, who demonstrate damage in the bilateral front-parietal lesions, make eye-head movements to achieve gaze shift more easily [11]. However, it is different from "head thrust" movement in that the velocity is slower and head does not pass the visual object.

It remains a mystery as to why Joubert syndrome demonstrated both a mental and developmental delay while only demonstrating hypolpasia of the cerebeller vermis [12]. However, a recent report on the cerebeller function showed the cerebellum to play an important role in both mental and general development [13]. Therefore, the mental and general developmental delay of Joubert syndrome is has recently been considered to be caused by hypoplasia of the cerebeller vermis [11].

Based on the findings of our cases and a review of both the clinical and experimental evidence described above, we speculated that congenital ocular motor apraxia, as characterized by head thrust, may therefore be caused by a dysfunction of the cerebeller vermis. We hope that further experiments regarding the role of the cerebellum on eye movement will enable us to confirm the validity of our hypothesis.
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