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Morvan Syndrome Converted from Isaacs’ Syndrome
after Thymectomy with Positivity for Both
Anti-LGI1 and Anti-CASPR2 Antibodies
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Abstract:

Anti-voltage-gated potassium channel complex antibodies-mediated disorder includes Isaacs’ syndrome,
which is characterized by neuromyotonia, and Morvan syndrome, which is characterized by neuromyotonia,
encephalopathy and autonomic dysfunction. We herein report a patient with Morvan syndrome that converted
from Isaacs’ syndrome after thymectomy. The patient first presented with myospasm in all extremities and
positivity for both anti-leucine-rich glioma inactivated 1 (LGI1) and anti-contactin-associated protein like 2
(CASPR?2) antibodies and subsequently developed encephalopathy after thymectomy, which was successfully
improved by immunotherapy. This is the first case of Morvan syndrome wherein thymectomy worsened
Isaacs’ syndrome, suggesting that immunotherapy should be considered for Isaacs’ syndrome accompanied by

positivity for both anti-LGI1 and anti-CASPR2 antibodies to prevent worsening to Morvan syndrome.
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Introduction

Anti-voltage-gated potassium channel (VGKC) complex
antibodies are associated with various neurological symp-
toms involving both the peripheral and central nervous sys-
tems (1). Isaacs’ syndrome is characterized by neuromyoto-
nia due to peripheral nerve hyperexcitability, while Morvan
syndrome is a complex neurological disorder including
neuromyotonia, encephalopathy and autonomic dysfunction.
Anti-VGKC complex antibodies-mediated disorder is often
associated with thymoma (1), and the disease sometimes de-
velops after thymectomy (2, 3). However, there have been
no reports of thymectomy causing Isaacs’ syndrome to
worsen to Morvan syndrome.

We herein report the first case of Morvan syndrome con-
verted from Isaacs’ syndrome after thymectomy.

Case Report

A 49-year-old Japanese man had mild myospasm and
pain in all extremities when he was found to have an ante-
rior mediastinal tumor by chest computed tomography (CT)
(Figure A). He was diagnosed with stage IIB thymoma ac-
cording to the Masaoka staging system, and thymothymec-
tomy combined with resection of the mediastinal pleura and
pericardium was performed in our hospital the next month,
revealing a type B2 thymoma pathologically according to
the World Health Organization criteria (Figure B). Five
months after thymectomy, his myospasm and pain worsened,
and he showed body weight loss (15 kg loss over 6 months)
and insomnia caused by myospasm. Thus, he was referred
to our hospital.

A neurological examination found fasciculation and myo-
kymia on the face and all extremities and normal eye move-
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Figure.

Chest contrast-enhanced CT showing a thymoma (A, arrow). Histopathological findings of

thymoma showing abundant lymphocytes and neoplastic epithelial cells (B, scale bar; 200 um). An

EMG study at the right rectus femoris showing myokymic discharges and fasciculations (C, small and

large arrows respectively, scale bar; vertical axis: 200 uV, horizontal axis: 200 ms). Brain MRI show-
ing normal findings on FLAIR (D). An EEG showing generalized spikes that were left frontal-

dominant (E, arrows).

ment without blepharoptosis. He had pain in all extremities
but showed no muscle atrophy, weakness or easy fatigabil-
ity, accompanied by normoreflexia, and normal superficial
and deep senses as well as cerebellar and autonomic sys-
tems. He also showed mild sleep disturbance and anxiety
but no memory disturbance.

Serum analyses showed no inflammatory reaction but did
reveal positivity for anti-acetylcholine receptor (AchR) anti-
body (1.1 nmol/L, normal <0.2 nmol/L). Both anti-leucine-
rich glioma inactivated 1 (LGIl) and anti-contactin-
associated protein like 2 (CASPR2) antibodies, subtypes of
VGKC complex, were also positive on an indirect im-
munofluorescence assay (Cosmic Corporation, Tokyo, Ja-

pan). The tensilon test did not improve the frequency of
myospasm. Whole-body CT and fluorodeoxyglucose posi-
tron emission tomography suggested no inflammatory or
malignant lesions. Electromyography (EMG) revealed myo-
kymic discharges in the form of doublets and multiplets as
well as fasciculations in all extremities (Figure C). Since his
dominant symptoms were peripheral nerve symptoms, he
was diagnosed with Isaacs’ syndrome. He was started on
treatment with carbamazepine (CBZ), but he stopped taking
CBZ after a few days because of dizziness as a side effect.
Two months after the diagnosis of Isaacs’ syndrome, he
was admitted to our hospital with tonic-clonic seizure, delir-
ium, hallucination, agitation and insomnia. He still showed
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fasciculation, myokymia and pain in all extremities. An ex-
amination of the cerebral spinal fluid showed a normal cell
count and protein. Brain magnetic resonance imaging (MRI)
showed normal findings on fluid-attenuated inversion recov-
ery (FLAIR) (Figure D). However, electroencephalography
(EEG) showed generalized spikes that were left frontal-
dominant (Figure E). Therefore, he was diagnosed with
Morvan syndrome that had converted from Isaacs’ syn-
drome.

After treatment with two courses of methylprednisolone
pulse (mPSL) and plasma exchange, followed by oral pred-
nisolone, all of his symptoms gradually improved, and he
was discharged 32 days after the start of treatments.

Discussion

Anti-VGKC complex antibody-mediated disorder shows a
wide spectrum of neurological symptoms involving the pe-
ripheral and central nervous systems, including Isaacs’ syn-
drome, which is characterized by peripheral nerve hyperex-
citability, and Morvan syndrome, which is recognized as a
combination of peripheral nerve hyperexcitability, encepha-
lopathy and autonomic failures (1). Anti-LGI1 antibody is
reportedly associated with delusion, mood change and myo-
clonus, while anti-CASPR2 antibody is associated with tu-
mors and body weight loss (1). However, both anti-LGI1
and anti-CASPR?2 antibodies are sometimes positive in cases
with Isaacs’ or Morvan syndrome (1).

The present patient initially showed mild myospasm and
pain in all extremities when thymectomy was performed,
which progressed to moderate peripheral nervous symptoms
of fasciculation, myokymia and pain in the face and all ex-
tremities accompanied by positivity for both anti-LGI1 and
anti-CASPR2 antibodies. A total of 6.9% of Isaacs’ syn-
drome patients with positive anti-VGKC complex antibody
were reported to show insomnia (1), and the present patient
presented with insomnia caused by myotonia, although no
severe insomnia with mental confusion, hallucinations or
agitation, a phenomenon known as ‘agrypnia excitata’ and
characteristic of Morvan syndrome. Thus, he was first diag-
nosed with Isaacs’ syndrome. However, two months after
this diagnosis, he mainly showed hallucination, agitation and
tonic-clonic seizure as encephalopathy. Therefore, he was fi-
nally diagnosed with Morvan syndrome that had converted
from Isaacs’ syndrome, and was successfully treated by im-

munotherapy, including mPSL and plasma exchange, as in
previous reports (4).

Anti-VGKC complex antibody-mediated disorder is some-
times associated with neoplasms, such as thymoma (1). The
disease often develops several years before the discovery of
the neoplasm but can occasionally occur a few weeks after
surgery, such as thymectomy (2, 3). Since thymectomy for
Morvan syndrome with thymoma sometimes worsens the
symptoms (3), whether or not thymectomy should be per-
formed for Morvan syndrome is controversial. However, im-
munotherapy, such as mPSL and plasma exchange, are ef-
fective against Isaacs’ syndrome or Morvan syndrome ac-
companied by both anti-LGI1 and CASPR2 antibodies. If
immunotherapy had been performed for the present patient
in the early stage, when he showed only peripheral nervous
symptoms, the progression to Morvan syndrome might have
been prevented.

To our knowledge, the present patient is the first case of
Morvan syndrome converted from Isaacs’ syndrome after
thymectomy. These findings suggest that thymectomy might
cause Isaacs’ syndrome to worsen to Morvan syndrome in
patients positive for both anti-LGI1 and anti-CASPR2 anti-
bodies. Immunotherapy should be considered for cases of
Isaacs’ syndrome accompanied by positivity for both anti-
LGII1 and CASPR2 antibodies in order to prevent worsening
to Morvan syndrome.
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