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both patients have been described in de-
tail elsewhere  [5] . Briefly, two consecutive 
young adults aged 34 and 29 years exhib-
ited repeated vomiting, vertigo, truncal 
ataxia, opsoclonus and generalized myoc-
lonus. Both deteriorated to the peak of 
clinical disability 1 month later when they 
lost the ability to walk and were confined 
to bed. In both patients, the cellular and 
humoral CSF alterations were only slight 
at onset, becoming more pronounced 1 
month later. A mononuclear pleocytosis 
increased within the first month and then 
normalized during the following weeks. 
Intrathecally synthesized IgM occurred 
only transiently after 1 month of illness, 
whereas intrathecal IgG production in-
creased during the first month and persist-
ed for up to 8 months. An increasing num-
ber of oligoclonal IgG bands during the 
course of the disease indicated expanding 
local intrathecal synthesis. Paraneoplastic 
etiology was ruled out by normal findings 
of extensive investigations for malignancy 
and negative paraneoplastic (Hu, Ri, Yo) 
and anti-glutamate acid decarboxylase 
(GAD) autoantibodies. 

 Patient 1 
 In the first patient repeated MR imag-

ings of the brain performed at the onset, 1 
and 6 months later were normal. Single-
photon emission computed tomography 
(SPECT) showed reduced perfusion main-

 Dear Sir, 
 It is a challenge to treat opsoclonus or 

myoclonus. Opsoclonus consists of invol-
untary, arrhythmic, chaotic, conjugate 
saccades occurring in all directions. It is 
usually associated with myoclonus involv-
ing the trunk, limbs or head. Opsoclonus 
and myoclonus are most often found to-
gether in the opsoclonus-myoclonus syn-
drome (OMS). OMS is usually associated 
with malignancy or occurs as a postinfec-
tious condition. This syndrome is believed 
to be an immune-mediated self-limiting 
process, with recovery in the majority of 
patients with idiopathic or postinfectious 
OMS. Symptoms and signs subside spon-
taneously or with drug therapy  [1, 2] . A 
wide variety of medications exist, of which 
intravenous immunoglobulins seem to be 
most effective  [3] . Glucocorticoids are not 
effective in adult-onset OMS  [2] . Full or 
partial remission is typically achieved 
within several weeks or months. Magnetic 
resonance (MR) imaging of the brain is 
usually normal despite severe clinical dis-
ability  [1, 4] . 

 We here refer to our experience with 
two patients with opsoclonus and myoc-
lonus treated effectively with clonazepam 
after steroids appeared to be ineffective. 

 Case Reports 
 The clinical picture, appropriate inves-

tigations and cytological and humoral 
 dynamics in cerebrospinal fluid (CSF) of 
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ly in the right cerebellar hemisphere and 
in the white matter of the right frontotem-
poral region. The patient was initially 
treated with a total dose 2.25 g of methyl-
prednisolone for the first week, followed 
by 60 mg of prednisone daily, tapered over 
the following 6 weeks. Neurological symp-
toms worsened despite treatment with 
 steroids and other drugs (maximum dose 
per day): thiamine (300 mg), piracetam 
(9,000 mg), acyclovir (750 mg), carbam-
azepine (1,200 mg), lamotrigine (100 mg), 
tiapride (900 mg) and clonazepam (4 mg). 
The abnormal movements started to sub-
side on an increased dose of clonazepam 
(8 mg) from the fifth week. The patient 
began to recover 1 week before a 5-day at-
tempt with intravenous immunoglobu-
lins at a dose of 0.4 g/kg/day started on day 
45 after disease onset. He could sit on his 
bed or watch TV after 2 months and 
he could walk unaided 1 month later. 
Throughout the further course of the dis-
ease, the patient’s status was dependent on 
the dose of clonazepam: an increase was 
accompanied with improvement and an 
attempt to reduce the dose caused worsen-
ing of his symptoms. The clonazepam 
needed to be reduced very slowly over sev-
eral months. A mild neck myoclonus in-
duced by head anteflexion was the only 
sequela after clonazepam withdrawal 1 
year later. 
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 Patient 2 
 Initial brain MR imaging of the second 

patient was normal. SPECT showed hypo-
perfusion       in      the      right      cerebellum      and     

 in the right temporal lobe. She received 
2.75 g of methylprednisolon combined 
with gabapentin (up to 2.4 g/day) within 
the first week of the disease, yet her opsoc-
lonus and myoclonus worsened. In the sec-
ond week the administration of clonaze-
pam 12 mg daily dramatically decreased 
involuntary ocular and myoclonic jerks 
and she started walking. Recovery was 
prolonged and incomplete. Her opsoclo-
nus and myoclonus mirrored the changes 
in the clonazepam dose. Five years after 
the initial presentation she still needs to 
take 5 mg clonazepam daily to control re-
sidual mild truncal ataxia. She has partial 
gaze palsy on the horizontal and vertical 
planes and a permanently blurred vision 
for details. She is unable to read. Opsoclo-
nus is present with eyes closed. She has a 
partial atrophy of the optic discs and a rel-
ative afferent pupillary defect in both eyes. 
Defects in the eye fields have become larg-
er and, with vision only preserved in the 
periphery, she is almost blind. Visual 
evoked potentials with artifacts are diffi-
cult to reproduce and they are without 
gross abnormality. Brainstem-evoked po-
tentials are normal. On brain MR imaging 
there are new punctiform unspecific le-
sions in the white matter (paraventricular 
and subcortical distribution, mainly in the 
frontal lobes). 

 Discussion 
 Brain MR imagings were normal 

throughout the whole clinical course in 
the first patient and at the beginning in the 
second patient, despite a dramatic presen-
tation with severe disability and intensify-
ing CSF signs of inflammation and im-
mune response. Functional alterations or 
subtle biochemical changes in our patients 
were beyond resolution of conventional 
MR imaging. Hypoperfusion on SPECT 
imaging of the patients’ cerebellum is in 
agreement with observations of functional 
impairment by others using either SPECT 
or functional MR imaging  [4, 6] . More-
over, we observed hypoperfusion in the ce-
rebral hemisphere, namely in the temporal 
region. Interestingly, all SPECT defects 
were seen on the right. 

 The initial steroid therapy did not im-
prove the neurological deficits. Several 
drugs proved ineffective, whereas both pa-
tients responded well to clonazepam. A 

spontaneous improvement is also a possi-
ble explanation. The prominent resolution 
of symptoms, however, correlated with in-
creasing doses of clonazepam. The second 
patient was first treated with steroids and 
another GABAergic agent. Following 
treatment failure, clonazepam was intro-
duced during clinical deterioration. It is 
more likely that the reduction in symp-
toms and signs was due to medication 
rather than to a spontaneous recovery, the 
more so as the patient was still deteriorat-
ing when given clonazepam. In both cases, 
either the effect of clonazepam alone or in 
combination with a spontaneous recovery 
ameliorated the patients’ symptoms. 

 High clonazepam doses were necessary 
(up to 12 mg daily), surprisingly without 
the usual side-effects. Moreover, the pa-
tients’ conditions were dose dependent. 
An attempt to taper clonazepam resulted 
in worsening of the signs. Complete with-
drawal was possible after 1 year in the first 
patient, the second patient is still on clon-
azepam, even after 5 years. In the litera-
ture clonazepam was shown to be either 
useful or ineffective  [7–9] . The dose was, 
however, not noted or low in some of these 
patients. A recent paper corroborates our 
experience with high-dose clonazepam 
 [10] . The role of intravenous immunoglob-
ulins in the first patient is difficult to de-
termine since this treatment was applied 
just after the onset of recovery. It may have 
facilitated recovery. 

 We hypothesize that altered GABA 
neurotransmission could be involved in 
the OMS pathogenesis of our patients. The 
positive clinical response to clonazepam 
in our patients suggests GABAergic in-
volvement. Clonazepam enhances GABA-
ergic function by allosteric modulation of 
GABA A  receptors. GABAergic neurons 
 responsible for inhibitory processes are 
found in great abundance in the cerebel-
lum and neocortex. GABA is formed 
by decarboxylation of glutamate. GABA 
binds to GABA A  receptors, the alpha unit 
of which is modulated with benzodiaze-
pines. Clonazepam potentiates this chlo-
ride channel-opening action of GABA on 
the GABA A  receptor. GABA is broken 
down by GABA transaminase, which re-
generates glutamate through the forma-
tion of succinic semialdehyde. Thus the 
metabolisms of the principal CNS excit-
atory and inhibitory neurotransmitters 
are intimately linked  [11] . Reduced GABA-
ergic neurotransmission, prevailing excit-
atory pathways or impaired balance be-

tween the excitatory and inhibitory medi-
ators may result in opsoclonus, myoclonus 
or truncal ataxia. Decreased GABA neuro-
transmission may be caused in the presyn-
aptic part by loss of inhibitory neurons, 
e.g. Purkinje cells, or by impaired synthe-
sis and release of GABA. This view is sup-
ported by some histopathological findings 
that saw a loss of cerebellar Purkinje cells, 
lesions of the inferior olives or of the lower 
medulla. The neuropathological features 
in an idiopathic (viral) case of OMS were 
very similar to those described in paraneo-
plastic cerebellar degeneration, despite 
differences in the phenotype of the two 
syndromes  [2] . The reduced synthesis of 
GABA may be a consequence of antibodies 
against GAD, usually occurring in the 
stiff-person syndrome. Anti-GAD anti-
bodies were not present in our patients. 
Failure of GABAergic neurotransmission 
may also be caused by an impaired func-
tion of some GABA A  receptors, e.g. when 
occupied by antibodies against them, sim-
ilarly as in myasthenia gravis. It would be 
interesting to search for antibodies against 
GABA A  receptors in OMS patients. An-
other possible approach is to stimulate 
postsynaptic GABA A  receptors with an 
analog of GABA – gabapentinum, which 
has already helped to resolve OMS  [12] . We 
cannot confirm this observation since the 
second patient did not respond to it. Dif-
ferent subtypes of GABA A  with several 
different forms of the subunits may ex-
plain the heterogenous responses to vari-
ous drugs. In the future, it is worth trying 
to achieve a higher concentration of GABA 
in the synaptic cleft by inhibiting GABA 
transaminase with gabitril. We propose 
that clonazepam high doses may be a ben-
eficial therapeutic option in some patients 
with opsoclonus and myoclonus. 
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