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Improvement of abnormal saccadic eye in Huntington’s disease by sulpiride: a M. A.



movements case



study



Reveley, S. M. Dursun and H. Andrews



, University of Leicester , UK Department of Psychiatry , Faculty of Medicine , Leicester LE2 7LX



Sulpiride treatment improved both the abnormal asymmetric saccadic eye movements (SEM) and the abnormal involuntary movements (AIMs) in a patient with Huntington’s disease (HD). However, sulpiride corrected the abnormalities of SEM in the right, but not the left, hemi-field and the degeneration of the left striatal tissue was greater as visualised by the magnetic resonance imaging (MRI) scan. Key words: saccades; Huntington’s disease; sulpiride; actometer;



Introduction



case



report



We therefore evaluated the SEM using the infrared limbus technique and the abnormal involuntary movements (AIMs) using computerised wrist-worn activity monitors (actometer; Dursun, Andrews and Reveley, 1994), in addition to the clinical assessments, in a patient who has a confirmed diagnosis of HD (characteristic signs and course, and positive family history of the disease) during a drug-free period and after treatment with sulpiride. Sulpiride, a selective dopamine D-2 receptor antagonist, is chosen for the treatment since it has been reported to improve the AIMs in HD without inducing further deterioration in function and extrapyramidal side effects (Quinn and Marsden, 1984; Knowling and Wrench, 1991; Dursun, Andrews and Reveley, 1994).



Huntington’s disease (HD) is an autosomal dominant inherited neurodegenerative disorder with a mean age at onset of 40 ( ± 12) years. The presenting symptoms are neurological features such as progressive involuntary choreiform movements of the face, hands and shoulders, and ataxia (for review, see Quarrell and Harper, 1991) and psychiatric features such as psychosis, paranoia, personality alterations, reactive mood disorders, depression and dementia (for review, see Morris, 1991). Neuroimaging and neuropathological studies both show characteristic atrophy of the caudate and putamen. Atrophy of the caudate is usually symmetric and results in loss of the usual bulge of the inferolateral borders of the frontal horns of the lateral ventricles created by the head of the caudate nucleus (for review, see Quarrell, 1991). Measurement of saccadic eye movements (SEM) can provide quantifiable information about sensory-motor integration and therefore have been considered to provide a complex model of neuropsychological impairment. The control of SEM involves both cortical and subcortical brain regions. Abnormalities of eye movements are seen in a number of disorders affecting the vestibular apparatus, cerebellum, pons, superior colliculus, basal ganglia and cortex. The most significant abnormality in HD concerns the fast



Methods The



activity monitoring system are self-winding mechanical wrist watches that have been modified so that the self-winding rotor directly activates Actometers



the second hand which then drives the minute and hour hand and calendar date in normal fashion and monitors/stores the data as programmed. The patient had the actometers on both wrists before he went to bed during the trial. He was also asked to keep a diary of the times he went to bed and when waking up. Data from the actometers were loaded into an IBM-compatible PC by means of a monitor interphase and analysed by Actplan and Actstat software packages. Movement index (MI) was calculated by dividing the total number of points with movement by the total number of points and expressing this as a percentage. MI was calculated separately for each night for both wrists. Left and right wrist recordings were identical to each other, therefore the mean recordings (means + s.e.m.) from both wrists for each night were used for evaluation, which was also the case in other controlled studies involving normal human subjects (Dursun, Andrews and Reveley, 1994; Tryon, 1991).



accurate saccadic movements which allow the fovea to move the visual focus rapidly to different objects. Increased saccade latency, difficulty in initiating saccades and particular difficulty suppressing a saccade to a suddenly appearing visual target (increased distractibility) have been reported in HD patients (Lasker et al., 1988; for review, see Quarrell and Harper, 1991). However, the effects of drug treatment on these abnormalities have not been investigated. Since the neuroanatomy of SEM is relatively well understood, determining the effects of antipsychotic drugs with a rather selective receptor profile on the abnormalities of the SEM may contribute to understanding the possible affected neuroanatomical locations in HD with regard to the receptor pharmacology of these drugs.



Measurement of saccades The target display consists of four red



light-emitting diode (LED) targets (diameter 0.25°) placed at +7.5° and + 15.0° on
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either side of the central fixation LED. The LED targets are only visible when illuminated. A buzzer is located centrally, directly behind the subject’s head. The distance between the seat and the screen was 1.5 m. Head movements of the subjects were constrained by the use of an adjustable head rest. The experiments were conducted in the dark. Eye movements were recorded using an infra-red limbus-reflection device (Skalar IRIS) with linearity range of + 15°. The stimulus and data analysis were controlled by a 486 PC computer using software especially written for this purpose (GAMTech). Saccade detection was based on a velocity criterion of 30°/s in addition to an acceleration across three consecutive samples. Control subjects (n = 8, ages 21-49 years, mean 28.8; SD 9) were in good physical health and a complete medical and neuropsychiatric evaluation showed that all measures were in the normal range. Additional exclusion criteria included current use of alcohol or drugs and a past history of alcohol or drug abuse.



Clinical assessments of the AIMs For the clinical assessments of the AIMs, AIMs scale (range 0-40; higher = more affected) (NIMH, 1976) was used.



Case report Mr A is a 54 year old right-handed man with an 8-year history of HD that began with ataxia, abnormal movements, cognitive deterioration and psychiatric symptoms including paranoia and aggression. Six years ago, at age 48, he became frankly psychotic. He had become suspicious, believing that his wife was seeking to poison him. He then subjected his wife to numerous beatings in which she sustained bruises, broken ribs and a perforated ear drum. He was then compulsorily admitted to the hospital. He was administered high doses of haloperidol for a month and then maintained with a dose of 4.5 mg per day. Haloperidol produced a resolution of the psychosis and some improvement in the movement disorder, but the subject still retained an ataxic gait and choreic movements of the face, arms and hands. Until the beginning of the sulpiride trial he had been treated with a 4.5 mg of haloperidol per day, which possibly induced oral dyskinesia and akathisia. His pedigree is compatible with autosomal dominant inheritance not skipping generations with at least one of each



Table 1



generation affected. The patient had a later onset of the disorder than any other members of the family. On examination during the drug-free period, Mr A had mild limitation in upward gaze and choreic movements of his face, proximal and distal limbs, trunk, neck and face. His gait was unsteady and wide based. Dyskinetic grunting respirations reflected choreic movements of his abdomen and diaphragm, and he had a marked dysarthria. His AIMs scale score was 33. were measured on four occasions and controls. In comparison with the with normal compared controls, this patient had increased latency and decreased velocity of saccades during the drug-free period. He also had a marked asymmetry in distractibility errors in the anti-saccade task with significant inability to suppress saccades to a target appearing in the left visual field (88% distractibility errors) compared to the right (13% errors). During the drug-free period (4 days) and on a low dose of sulpiride (400 mg/day, 7 days) the number correct remained low and equal between right and left fields (3 versus 2, respectively). At the higher dose of sulpiride (1000 mg/day, 7 days) the number of correct anti-SEM in the right, but not left, hemi-field increased significantly (8 test not-corrected for versus 3, respectively; p < 0.05, x2 continuity) (Table 1). When the drug-free period was reinstituted, the number correct diminished in the right field. The same was true for the latencies, in which the higher dose of sulpiride (1000 mg/day) but not the lower dose (400 mg/day) significantly increased right, but not left, hemi-field latencies (670.6 + 378.7 versus 393.4 + 204.9, p < 0.05, Student’s t test). Sulpiride 1000 mg, but not 400 mg, per day significantly reduced the AIMs compared to the drug-free period scores on both actometer (means + s.e.m.: 15.1 + 10 versus 6 + 2.2, p < 0.05 Student’st test) (Fig. 1) and clinical assessments (AIMs scale; 33 versus 14, 57.6% improvement) and percentage improvements of both were similar (57.6 versus 60.3, respectively). Sulpiride treatment followed by a 6-day drug-free period resulted in a small increase in the MI but significant reduction of the AIMs was still present (Fig. 1). The magnetic resonance imaging (MRI) scan revealed, bilateral, somewhat asymmetric, atrophy of the caudate nuclei (greater on the left) with loss of the caudate outline on the lateral aspect of the frontal horns of the lateral ventricles. These atrophic changes also caused significant asymmetric enlargement of the frontal horns of the lateral ventricles, as determined



Mr A’s anti-SEM



Effect of sulpiride treatment on saccadic eye movements in Huntington’s disease compared to mentally and physically normal control subjects



Right versus left and significant improvement with sulpiride (1000 mg/day) compared continuity); b(p < 0.05, Student’s t test); ‘(p < 0.05, Z-test).
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