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Case Report: A Case of Concomitant Paroxysmal Kinesigenic Dyskinesia and Epilepsy: Can We Treat Two Birds With One Stone?
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Background: Paroxysmal kinesigenic dyskinesia (PKD) is characterized by recurrent episodes of movement-induced motor attacks. PKD patients may have concomitant epilepsy. Differentiation between the two disorders and effective control of both diseases remain challenging.

Case Presentation: We present a Chinese girl with typical manifestations of PKD, who also suffered from generalized tonic-clonic seizure attacks at the same time. Genetic testing confirmed a PRRT2 mutation (c.649dupC). Oxcarbazepine was initially used, but withdrawn due to a hypersensitivity reaction. Levetiracetam was initiated afterwards, which was effective for seizures but failed to control her PKD symptoms. The addition of lacosamide (LCM) completely controlled her PKD symptoms.

Conclusion: This is the first case reporting the effectiveness of LCM for concomitant PKD and epilepsy. Our case proposes a novel alternative for such patients who are resistant or cannot tolerate conventional anti-sodium antiepileptics.
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INTRODUCTION

Paroxysmal Kinesigenic Dyskinesia (PKD) is a rare disease characterized by recurrent, sudden attacks of dystonia, chorea, ballistic, and athetoid involuntary movements, which are triggered by sudden voluntary movements (1). The diagnosis of PKD is mainly based on features including movement-induced attacks with a short duration, reserved consciousness, a dramatic antiepileptic drug (AED) responsiveness and a positive family history or proline-rich transmembrane protein 2 (PRRT2) mutation (2). It has been reported that 8% of PKD had concomitant epilepsy (3). Despite its rarity, patients with concomitant PKD and epilepsy remain the biggest challenge, since a correct diagnosis remain difficult and a proportion were reported to be resistant to AEDs treatment (4, 5).

The first challenge in managing patients with both PKD and epilepsy lie in the diagnosis, given the similar presentations as paroxysmal recurrent motor attacks. Two-thirds of patients with PKD was misdiagnosed with epilepsy (3). The other challenge is treatment. Effective drugs remain unknown for patients with both PKD and epilepsy. Previous reports mostly use a trial-and-error strategy when choosing drugs, which might bring extra stress and economic burdens.

In this study, we described a 15-year-old Chinese girl, who carried a PRRT2 gene mutation, presenting with concomitant PKD and epilepsy. Her movement symptoms had an excellent response to LCM. We also summarized previous reports on concomitant PKD and epilepsy, hoping to address the diagnostic and therapeutic challenges in such patients.



CASE REPORT

The 15-year-old girl was born at 38 weeks of gestation by vaginal delivery to a pair of non-consanguineous Chinese parents. She was the only child and her prenatal period was uneventful. Her growth and developmental milestones were normal.

At age of 5, she suffered from a seizure at sleep in the early morning, characterized by limb twitching and jerking, with loss of consciousness, which lasted for 3 min. She complained of weakness and headache after the attack. She was subsequently sent to the hospital where the electroencephalogram (EEG) and magnetic resonance imaging (MRI) were both non-revealing. At the age of 8, she presented with paroxysms of abnormal involuntary posturing of both hands, ranging from a few seconds to 1 min. The episodes were mostly triggered by sudden movement or emotional stress. Her consciousness was fully preserved during the attacks. Her family history was negative for seizures. However, her mother had dyskinesia after sudden movements when she was young, such as suddenly standing up or running. Her mother's symptoms completely disappeared after the age of 16. Additionally, her mother's younger sister and cousin had similar dyskinesia.

The girl went to a tertiary hospital and was diagnosed with PKD at the age of 10. She was initially treated with oxcarbazepine, which unfortunately, caused an allergic reaction in the form of skin rashes. Levetiracetam was initiated, with an initial dose of 500 mg twice daily. However, she still had paroxysmal dystonia despite the levetiracetam treatment, with a frequency of about once per week.

At the age of 15, she suffered from another seizure at sleep in the early morning, characterized by limb twitching and jerking with loss of consciousness, which lasted for around 3 min. Weakness and headache were reported after the attack. EEG at an outside institute showed the presence of scattered theta waves, sharp waves and sharp slow waves induced by hyperventilation. Long-term EEG showed intermittent bilateral frontal slowing. Neurologic examinations and brain MRI were normal at that time. Similarly, she experienced two grand mal seizures in the next month, both at sleep in the early morning. Dosage of levetiracetam was increased to 1,000 mg twice daily. However, the paroxysmal dystonia persisted. The diagnosis of concomitant PKD and epilepsy was considered. Genetic testing revealed a heterozygous frameshift mutation of c.649dupC (p.Arg217Profs*8) (Figure 1). LCM, at a dose of 50 mg twice daily, was added to the previous treatment. The patient responded excellently to the treatment. Neither dystonia nor seizures recurred after the LCM treatment (Figure 2). No adverse effects such as cardiac abnormalities and mental disorders were observed. The patient remained free of both PKD and seizures at the last follow-up 10 months after the initiation of LCM.
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FIGURE 1. (A) Family pedigree of the proband (filled symbols represent the patient, open symbols normal persons, index case indicated by arrow); (B) genetic analysis showed that both the patient and her mother had a heterozygous mutation, c.649dupC, in the PRRT2 gene.
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FIGURE 2. Clinical course and treatment of the case. The x-axis indicates the age of patient at each attack. Epileptic seizures are indicated by inverted triangles. The course of PKD is denoted by the black line. The name, dosage and timing of drug treatment are shown at the top of the diagram. bid, twice daily; LCM, lacosamide; LEV, levetiracetam; OXC, oxcarbazepine.




DISCUSSION

Herein, we report a case of an adolescent female who had concomitant PKD and epilepsy with a PRRT2 mutation (c.649dupC). The diagnostic pearls for patients with episodic motor attacks are listed. We also discuss managements for patients with concomitant PKD and epilepsy. The excellent efficacy of even low-dose LCM highlights a new therapeutic option for such patients.

The first challenge in our case lies in the correct diagnosis of PKD and epilepsy. Both disorders can present with recurrent movements and both have a good initial response to anti-sodium-channel AEDs, though epilepsy patients would develop drug resistance later in disease course (6). To differentiate PKD and epilepsy, a careful history taking is vital. Certain ancillary testing including EEG, MRI and genetic testing would be helpful as well. PKD has an age of onset between 1 and 20 years of age with attacks consistently triggered by sudden movements, sometimes in the context of emotional, or physiologic stress (7). Kinesigenic paroxysmal movements in PKD are short and frequent. The patient has a reserved consciousness during attacks. Neurological examination and EEG are always normal (1). Epileptic seizures can mimic PKD as well, though seizure attacks are highly stereotyped and may occur during sleep. Mutations in SCN8A, CHRNA4, KCNT1, and DEPDC5 were associated with epilepsy (8, 9), while PRRT2 mutation was frequently related to PKD. In this patient, the movement-induced motor attacks are diagnosed with PKD, given the presence of triggers like sudden movements or emotional stress, the normal results on repeated MRI, a positive family history and the presence of PRRT2 mutation. The recurrent generalized tonic-clonic attacks all at night and presence of post-attack headache pointed toward the diagnosis of epilepsy. However, we did not further investigate the etiology of epilepsy considering the financial burdens of the patient. Herein, given a thorough history taking and evidence from EEG and genetic evidence, we diagnose the patient with concomitant PKD and epilepsy.

PKD is characterized by an exquisite response to antiepileptic drugs. First line treatments are carbamazepine, oxcarbazepine and phenytoin (1, 10). A dramatic response to antiepileptic drugs is seen in 98.4% of PRRT2-PKD patients (7). Treatment failure was mainly reported in homozygous or compound heterozygous PRRT2 mutation carriers (11, 12). Importantly, effective treatments to control both PKD and epilepsy remain undetermined, as shown in Table 1 (3–5, 13–19). Allergic reactions to certain AEDs like carbamazepine or oxcarbazepine further limited their use in such patients. Therapeutic options, both safe and efficacious, are urgently needed for those with concomitant PKD and epilepsy.


Table 1. Clinical characteristics of previously-reported patients with concomitant PKD and epilepsy.
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LCM is a third-generation antiepileptic drug, with unique mechanisms of enhancing the slow inactivation of voltage-gated sodium channels. Unlike other traditional sodium channel blockers such as phenytoin and carbamazepine which inhibit the fast inactivation of the channels, LCM mainly reduces the long-term availability of sodium channels for activation, resulting in the normalization of activation thresholds (20). Mathew et al. reported a 19-year-old boy with PKD, who was responsive to LCM treatment (at a dose of 50 mg twice daily) after a hypersensitivity reaction of oxcarbazepine (21). Another recent retrospective study included four children with PKD, one of them had a PRRT2 mutation (c.649dupC). The low dose of LCM showed an excellent efficacy in all children, regardless of the status of PRRT2 mutations (22). However, large sampled studies on the correlation between PRRT2 mutations and LCM response is lacking. Our patient with concomitant PRRT2-positive PKD and epilepsy had a good response to even low-dose LCM after an allergic reaction to oxcarbazepine and treatment failure with levetiracetam. Our case further demonstrated the efficacy of low-dose LCM in patients with concomitant PKD and epilepsy, offering an optimal and safe therapeutic option for such patients.

To our knowledge, this is the first case using LCM for concomitant PRRT2 PKD and epilepsy. We suggest that the use of low-dose LCM might be an efficacious, safe and tolerable option for such patients. Further studies with a large cohort are needed to confirm our findings, especially those who are allergic or unresponsive to carbamazepine and oxcarbazepine.
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