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Case report: Gait-induced palilalia in a patient with hemiplegia due to cerebral infarction
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Background: Palilalia is a type of speech characterized by compulsive repetition of words, phrases, or syllables. Several reports have noted that palilalia can occur in response to external verbal stimuli. Here, we report, for the first time, a patient with palilalia induced by gait, which we call “movement-related palilalia.”

Case presentation: Eleven months after the onset of cerebral infarction sparing the right precentral gyrus and its adjacent subcortical regions, a 63-year-old, left-handed Japanese man was referred for psychiatric consultation because of a complaint of irritability caused by the stress of compulsive repetition of a single meaningless word, “wai.” The repetition of a word, palilalia, in this case, was characterized by its predominant occurrence during walking and by its melodic tones. The palilalia during walking disappeared almost completely after 5 months of treatment with carbamazepine 600 mg.

Conclusion: Palilalia induced by gait can occur in patients with a history of cerebral infarction. This palilalia during walking may be due to the reorganization of networks in areas nearby or surrounding cerebral infarcts.
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1 Introduction

Palilalia is a type of reiterative speech characterized by the involuntary repetition of syllables, words, phrases, or sentences (Critchley, 1927). This phenomenon has been observed in patients with various neurological disorders (Stracciari et al., 1993; Benke and Butterworth, 2001; Landi et al., 2012; Patira et al., 2017). Here, we report the extremely rare case of a patient with hemiplegia due to cerebral infarction who experienced palilalia during walking. Palilalia in this case was induced when the patient attempted to move his paralyzed left lower limb.



2 Case description

A 63-year-old, left-handed, Japanese man was admitted to the neurosurgery unit of a general hospital with a sudden onset of left hemiplegia and was diagnosed with infarction of the right frontoparietal lobe. He received conservative treatment, but his hemiplegia remained. Eight months after the stroke, he lost consciousness transiently and fell. At that time, the patient was diagnosed with suspected post-stroke epilepsy at a neurosurgery clinic and treated with levetiracetam. Three months later, he started to notice the involuntary repetition of a meaningless syllable, “wai.” The antiepileptic regimen was changed to lacosamide; however, the involuntary utterances did not decrease. The patient was then referred for psychiatric consultation because of impulsive aggression after the cerebral infarction. These consultations showed that repeated involuntary utterances, identified as palilalia, had two unique characteristics: They occurred predominantly while walking and were delivered in melodic tones. Detailed observation showed that the palilalia appeared a few seconds before he started to walk and that the rate of palilalia was synchronized with walking (Supplementary Video 1). The patient was unable to stop or limit the palilalia by any means other than stopping walking. Even after stopping walking, the palilalia often continued for a few minutes, but it gradually lost its melodic nature. Palilalia with a melodic pattern was predominantly induced when he tried to bend and stretch his left knee (Supplementary Video 2). The patient had a history of diabetes mellitus, dyslipidemia, and abdominal aortic aneurysm but no significant family history. Neurological examination by an expert (HN) revealed left-sided spastic hemiparesis and gait festination. The Mini-Mental State Examination score was 15 (maximum, 30), with points lost for orientation to time and place, calculation, recall, language, and construct. The aphasia quotient from the Western Aphasia Battery score was 39, suggesting severe aphasia. The patient displayed difficulty with spontaneous speech, and his speech was non-fluent. He also showed difficulty repeating long sentences, mainly because the palilalia interrupted him. He did not exhibit any impairment of word recall or prosody, but he had some difficulty comprehending long or complex sentences. Magnetic resonance imaging (MRI) showed infarction sparing the right precentral gyrus and the adjacent subcortical region, as well as small infarcts in the bilateral basal ganglia and chronic ischemic changes in the white matter (Figure 1). Video electroencephalogram monitoring showed no epileptiform discharges, even when palilalia was induced by bending and stretching the left knee. Pharmacotherapy with carbamazepine 200 mg/day was started for the aggression, and the palilalia gradually decreased after the dose was increased to 400 mg/day for a month. Palilalia during walking disappeared after 5 months of treatment with carbamazepine 600 mg/day (Supplementary Video 3). The patient adhered well to the treatment and experienced no significant side effects. His aggression decreased as the palilalia during walking disappeared. No obvious epileptic manifestations were observed while taking antiepileptic drugs. The patient provided written informed consent for the publication of any potentially identifiable images or data included in this article.
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FIGURE 1
 Fluid-attenuated inversion recovery (FLAIR) images of the patient’s brain.




3 Discussion

Palilalia, as a compulsive repetition of words, phrases, or syllables, has been described in several neurological disorders, including cerebrovascular (Benke and Butterworth, 2001) and degenerative diseases (Stracciari et al., 1993), encephalitis (Patira et al., 2017), and epilepsy (Landi et al., 2012). Palilalia has been observed in spontaneous speech (Gorno et al., 1997; Patira et al., 2017), in response to a question (Dierckx et al., 1991; Ueki et al., 2000), and in both contexts (Critchley, 1927; Van Borsel et al., 2007). Palilalia, in the present case, was characterized by being induced by limb movements. To the best of our knowledge, this is the first report to describe palilalia induced by body movements. We have called this phenomenon “movement-related palilalia.” In the present case, a specific melodic pattern was uttered when the patient with a history of cerebral infarction intended to move his paralyzed limb, suggesting that attempts to move the paralyzed limb were activating neuronal networks corresponding to the specific melodic pattern. The right premotor cortex, which had been damaged in the present case, is an area associated with not only motor preparation but also melody generation (De Manzano and Ullen, 2012). Generally, brain functions are known to undergo reorganization in areas close to or surrounding cerebral infarcts several months after stroke onset (Cramer et al., 1997; Traversa et al., 1997). Movement-related palilalia in the present case appeared to be attributable to the reorganization of the networks related to limb movements and melody generation, based on the characteristics of palilalia appearing several months after the onset of cerebral infarction and the fact that the symptoms were relieved by carbamazepine. Carbamazepine is a drug that is effective against post-stroke epilepsy (Tanaka and Ihara, 2017) and phantom limb pain (Patterson, 1988), which have similarly been considered to result from cortical reorganization (Maclver et al., 2008; Tanaka and Ihara, 2017). In light of such findings from previous studies, carbamazepine in the present case may have played a role in regulating the reorganized network. Lacosamide was also used in the present case but had no effect. Carbamazepine and lacosamide inhibit voltage-gated sodium channels; however, their pharmacological properties differ. Lacosamide facilitates slow inactivation of voltage-gated sodium channels, whereas carbamazepine inactivates voltage-gated sodium channels much more rapidly. The slow inactivation induced by lacosamide is thought to be relatively selective for repeatedly depolarizing neurons, such as those participating in seizure activity (Curia et al., 2009). Therefore, carbamazepine may be more effective than lacosamide in a non-epileptic condition such as the present case. Further investigations with more cases are needed to identify the pathophysiology underlying this phenomenon and to develop treatment methods.

We have discussed the possibility that the symptoms in the present case could be due to a disturbance in the right premotor cortex, but the lesion responsible for palilalia in the present case is debatable. In addition to the right premotor cortex, small lesions were also observed in the basal ganglia bilaterally, a region involved in motor programming. Since the basal ganglia are also considered to be involved in palilalia (Critchley, 1927; Ikeda and Tanabe, 1992), it is possible that this region was involved in the development of symptoms in the present case. The possibility that the damage in these regions was involved in the development of the symptoms in the present case cannot be ruled out. Functional brain imaging tests such as functional MRI or neurophysiological techniques, including event-related potentials, may be useful for identifying the lesion responsible for palilalia in the present case.

In conclusion, we reported a case of a patient with palilalia that occurred 11 months after cerebral infarction, sparing the right precentral gyrus and adjacent subcortical regions. The palilalia in the present case was in melodic tones and was induced by gait. The present case suggests that cerebral infarction in areas including the right premotor cortex may cause palilalia during walking via reorganization of networks in areas close to or surrounding cerebral infarcts.
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