
INTRODUCTION 

Morvan syndrome is an autoimmune disorder characterized by 
the following: (1) central nervous system dysfunction, such as 
neuropsychiatric symptoms, insomnia, and myoclonus; (2) auto-
nomic symptoms, such as diffuse sweating and arrhythmia; and 
(3) peripheral hyperactivity, such as myokymia or neuromyotonia 
[1]. Agrypnia excitata, which is characterized by a loss of sleep 
along with motor and autonomic hyperactivity, is linked to three 
conditions: Morvan syndrome, fatal familial insomnia, and deliri-
um tremens [2]. As Morvan syndrome is extremely rare, poly-
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somnographic findings of agrypnia excitata in Morvan syndrome 
are not well established. Herein, we report the case of a patient 
with Morvan syndrome who underwent 24-hour polysomnogra-
phy (PSG) after presenting with confusion, agrypnia excitata, 
cramping, hyperhidrosis, and myokymia. The patient had previ-
ously undergone a thymectomy for the treatment of myasthenia 
gravis (MG). 

CASE REPORT 

A 67-year-old man presented with a 4-month history of general-
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ized weakness, diffuse sweating, muscle twitching, and tingling 
pain. The patient had developed fatigable ptosis and neck weak-
ness 2 years prior. Due to a diagnosis of MG with thymoma, 
which was positive for anti-acetylcholine receptor antibodies, a 
thymectomy was performed for the management of uncontrolled 
symptoms, despite adequate treatment. Improvement in the pto-
sis and generalized weakness continued for four months 
post-thymectomy; however, this was followed by muscle twitch-
ing through the whole limb, pain in the right leg, and limb weak-
ness. Upon his admission to the hospital, agitation, nighttime 
confusion, hyperhidrosis, and persistent diffuse limb myokymia 
were observed. Electromyography revealed fasciculation poten-
tials and myokymic discharges in the biceps and gastrocnemius 
muscles (Fig. 1), although magnetic resonance imaging of his 
brain was unremarkable. Paraneoplastic antibodies (anti-Hu, Yo, 
Ri, amphiphysin, CV2/CRMP5, Ma2/Ta [PNMA2], recoverin, 
Sox1, and Titin) were found to be normal, but anti-voltage-gated 
potassium channel (VGKC)-complex antibodies, particularly the 
anti-CASPR2 and anti-LGI1 antibodies, were unavailable. 

The patient complained of symptoms of severe insomnia, such 
as difficulty falling asleep and maintaining sleep, as well as repeat-
ed short bouts of falling sleep and waking up throughout the day. 
Moreover, the patient displayed nocturnal agitation and complex 
sleep behaviors, for which rapid eye movement (REM) sleep be-
havior disorder was a differential diagnosis. As the patient’s sleep-
wake cycle seemed to be disrupted, the PSG study was performed 
over a 24-hour period, from 10:30 AM on the first day to 11:04 
AM the next day (Fig. 2A). The patient slept for a total of 7 and 
32 minutes over the 24-hour period. As sleep and wakefulness 

were irregularly distributed over the 24-hour period, a definite 
sleep-wake cycle could not be distinguished. The N1 and REM 
sleep durations were 405 minutes (89.6%) and 47 minutes 
(10.4%), respectively. Sleep spindles and K-complexes, which are 
N2 sleep and slow-wave sleep markers, respectively, were not ob-
served. Complex movements of the hands and feet were consis-
tently observed during both REM and non-REM sleep. Regarding 
REM-atonia dissociation, the absence of physiological REM-ato-
nia was observed (tonic activity, 8.6%; phasic activity, 34.8%). 

Heart rate variability analysis revealed sympathetic hyperactivi-
ty (low-frequency power/high-frequency power, 10.25) (Fig. 
2B). No sleep apnea was identified, nor were any movements 
which could be classified as periodic limb movement disorders. 
The characteristics of the patient’s PSG were consistent with 
those of agrypnia excitata (loss of sleep, confusion, and constant 
motor and autonomic hyperactivity). Treatment with gabapentin 
and carbamazepine improved neither the myokymia nor the tin-
gling pain, and the patient was transferred to another hospital for 
palliative treatment. 

DISCUSSION 

Morvan syndrome, an autoimmune disorder characterized by 
central, autonomic, and peripheral hyperactivity, is found to be 
highly associated with thymoma [1]. Although the impact of 
thymectomy on the occurrence of autoimmune disease is variable, 
thymectomy and thymoma chemotherapy may trigger a disease, 
which suggests that thymic tumors may also harbor antigenic tar-
gets. In particular, CASPR2 [3] and anti-VGKC antibodies are 
thought to play a pathogenic role in peripheral and central ner-
vous system symptoms. Recent studies have shown that tests spe-
cific to CASPR2 and LGI1 antibodies are becoming more im-
portant in Morvan syndrome than those specific to VGKC-com-
plex antibodies [1,4]. It is necessary to accurately diagnose and 
determine a course of treatment through antibody testing 
CASPR2 and LGI1 in patients with thymoma- or post-thymecto-
my-associated peripheral nerve hyperexcitability syndrome [1,5]. 
Unfortunately, in the present case, serologic testing for CASPR2 
and LGI1 antibodies was not performed, and intravenous immu-
noglobulin therapy was not administered. 

Agrypnia excitata is thought to be due to the functional block-
ing of the thalamo-limbic circuits that regulate the sleep-wake cy-
cle and bodily homeostasis by VGKC antibodies [1,5]. As the di-
encephalic and brainstem nuclei are involved in both arousal and 
autonomic homeostasis, disruption of this homeostasis can result 
in both insomnia and autonomic dysfunction. The results of a 
previous study supported the evidence that VGKC subfamilies 

Fig. 1. Myokymic discharges in electromyography of the left 
biceps brachii muscle.
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are involved in sleep-wake cycle regulation [6], and indicated that 
mice lacking Kv-type potassium channels present with an in-
creased motor drive and insomnia [7]. As in the case presented 
herein, agrypnia excitata is a key symptom differentiating Morvan 
syndrome from Isaac syndrome. Although a few studies largely 
support our findings, including recent polysomnographic studies 
in Korean men with fatal familial insomnia and a few studies with 
similar polysomnographic results [8-10], the results of present 

case suggest that widespread and small, fragmented blocks of 
sleep and wakefulness are not only mixed during the patient’s 
sleeping hours, but also continue over a 24-hour period. 

In summary, we have presented the case of a male Korean pa-
tient with agrypnia excitata due to Morvan syndrome, diagnosed 
after a thymectomy for the treatment of MG. The features of agry-
pnia excitata found through PSG were (1) the disruption of a 
normal sleep-wake cycle throughout a 24-hour period, (2) the 

A

B

Fig. 2. (A) Hypnography over a 24-hour period and (B) heart rate variability (HRV) analysis. Widespread and small, fragmented block of 
sleep throughout a 24-hour period were identified. Note rapid eye movement sleep occupying most of the sleep period. U, undetermined 
sleep stage; W, wakefulness; R, rapid eye movement sleep; N, non-rapid eye movement sleep; AR, autoregressive; Freq, frequency; LF-
Norm, normalized low frequency; HF-Norm, normalized high frequency.
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absence of sleep spindles and K-complexes, (3) the absence of 
slow-wave sleep, (4) complex actions during wakefulness and 
sleep, (5) increased muscle activity during REM and non-REM 
sleep, and (6) sympathetic hyperactivity. It is necessary to deter-
mine an accurate diagnosis and course of treatment by performing 
CASPR2 and LGI1 antibody tests in patients with thymoma- or 
post-thymectomy-associated peripheral nerve hyperexcitability 
syndrome and extended PSG testing. 
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