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Reflex seizures induced by micturition :
A pediatric case and ictal EEG finding

Young Il Rho, M.D.

Department of Pediatrics, College of Medicine., Chosun University, Gwangju, Korea

= Abstract =

Reflex seizures induced by micturition are rare, and there have been few reports on ictal electroencephalogram (EEG) findings.
Here, we report a 7-yearold boy with secondarily generalized partial seizures induced by micturition. The seizures occurred
every time he urinated. A few seconds after micturition begun, he toppled down with hand automatism followed by a se-
condarily generalized tonic posture and loss of consciousness. Ictal videoEEG recording during urination was performed. An
ictal EEG demonstrated a polyspike wave discharge onset from the left frontotemporal region, with rapid spread to the right
frontotemporal region. He was treated with the antiepileptic drug valproate sodium, which improved seizure control. He
remained seizurefree until the last followup for a period of 2 years. (Korean J Pediatr 2008:51:1346-1349)
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Introduction

Reflex seizures are those which are predominantly or
exclusively triggered by a specific stimuli. They arise from
areas of cortical hyperexcitability that overlap with regions
normally activated during specific cognitive, motor and
sensory stimulation”. Micturition is a complex event co-
ordinated by multiple levels of the central and peripheral
nervous systems. Reflex seizure induced by micturition was
first described by Zivin and Rowley in 1964%. These are
extremely rare, with only eight cases in the literature”
Reflex seizures may occur as an isolated entity or as a part
a focal or generalized epilepsy syndrome. We report a child
case of secondarily generalized partial seizures induced by

micturition with an ictal EEG recording was obtained.

Case report

The patient was a 7 year-old right-hand dominant boy
with moderate mental retardation. He had a past history of

generalized tonic—clonic seizure of unknown etiology at 2
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years of age and treated with antiepileptic medication during
only one month. He had been seizure—free in the last 5 years
without medication. At 7 years of age, he had a relapse of
the seizure. The seizures occurred every time when he
urinated. On the day of admission, he has microcephaly(head
circumference 37 cm, <3 percentile). Neurologic examination
was normal. His complete blood count was normal (Hb 12.5
g/dL, Het 37.1%, WBC 7,130/mm”, platelet 360,000/mm®). The
blood biochemical analysis showed blood sugar 80 mg/dL, Na
144 mEq/L, K 4.8 mEq/L, AST/ALT 25/10 U/L, ammonia 77
ug/dL and LDH/CK 667/87 U/L. Thyroid function test was
normal. A cerebrospinal fluid examination was normal. Brain
MRI was normal. Interictal EEG showed generalized burst of
spike and slow waves complex, predominantly on both
frontocentral area (Fig. 1). Ictal video-EEG recording during
urination was performed. A few seconds after micturition
begun, he toppled down with hand automatism followed by
a secondarily generalized tonic posture and loss of cons-
ciousness. Ictal EEG demonstrated a polyspike wave dis-
charges onset from the left frontotemporal region, with rapid
spread to the right frontotemporal region (Fig. 2). This video
and EEG recordings confirmed that micturition preceded and
precipitated seizures, thus ruling out more common pheno-
mena such as micturition syncope. His chosen antiepileptic
drug was valproate sodium, which led to a improvement in
seizure control. He remained seizure free for 2 years until the

last follow—up.
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Fig. 1. Interictal EEG showed a generalized burst of spikes and slow complex waves,

predominantly on both frontocentral areas.
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Fig. 2. Ictal EEG demonstrated a polyspike wave discharge onset from the left fronto-
temporal region, with rapid spread to the right frontotemporal region.

Discussion

Reflex seizures are epileptic events triggered by specific
stimuli. Pediatric reflex frontal lobe epilepsies are most often
generated in the premotor or motor cortex and are usually
triggered by somaesthetic, auditory, or visual stimuli'”. Mic-
turition is coordinated by multiple levels of the central and

peripheral nervous system. The cortical control of micturition

comes from superomedial portion of the frontal lobe and the
anterior aspect of the cingulate gyrus. Positron emission
tomography (PET) studies show that the right-sided mic-
turition centers are more active than those on the left'’.
Viscerosensory stimuli caused by micturition itself were
most likely to have provoked seizures. Micturition induced
seizures have been several reports on ictal EEG findingszfg).
The age of those patients ranged from 5 to 15 years. Their

seizure manifestations were different among patients. Three
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patients had preserved consciousness, whereas the others
had loss of consciousness. Motor components were tonic or
clonic, involving unilateral or bilateral extremities.

Although micturition-induced reflex epilepsy is poorly
understood, published cases suggest a midline or right frontal
focus. Spinnler and Valli¥ described a 16-year-old girl with
mental retardation and reflex seizures occurring toward the
end of micturition. The EEG showed a spike- wave pattern
arising from the central anterior leads, possibly from the
right frontal lobe. Pradhan and Kalita” reported a 15-year-
old with micturition-induced secondarily generalized tonic-
clonic seizures due to a calcified granuloma in the right
frontal lobe. Interictal EEG showed right frontal spikes; ictal
EEG was not recorded. Bourgeoisw reported a boy with
mental retardation due to a chromosomal anomaly with reflex
seizures triggered by two different stimuli; micturition and
immersion of his feet in tepid or hot water. Ictal VTR- EEG
recording of a seizure triggered by immersion in hot water
showed that the seizure onset was at Cz and possibly F4.
Glass et al” reported a 12-year old girl with moderate de-
velopmental delay and reflex epilepsy induced by both mic-
turition and the emotional response to prayer. Single photon
emission computed tomography (SPECT) and EEG suggest-
ed seizure onset from the anterior cingulate, with rapid
spread to the right anterolateral frontal lobe. It is suggested
that this patient has a region of cortical hyperexcitability in
the “affect” component of the anterior cingulate cortex. Oku-
mura, et al” reported micturition induced seizures with ictal
EEG and subtraction ictal SPECT findings. Ictal EEG
showed low voltage fast waves without clear focal features
followed by frontal dominant rhythmic multiple spikes. Ictal
SPECT revealed a significant increase in blood flow in the
mesial frontal area. The origin of seizures of this patient
would be the supplementary sensorimotor areas is also com-
patible with several reports on supplementary sensorimotor
area seizures induced by various stimuli other than mic-
turition'” . Most of ictal EEGs of such seizures displayed
low amplitude fast activities or widespread flattening at the
beginning of the seizures. In order to clarify the precise
origin of the epileptogenic activity leading to micturition
induced seizures, ictal recordings with invasive electrodes
might be helpful. We present a case of reflex epilepsy
induced by micturition. Ictal EEG suggested seizure onset
from the left frontotemporal area with spread to the right
anterolateral frontal lobe.

Reflex seizures may occur as an isolated entity or as a

part a focal or generalized epilepsy syndrome. Okumura et
al” reported focal epilepsy induced exclusively by mic-
turition. In our patient, he had secondarily generalized par-
tial seizures induced exclusively by micturition.

Seizures induced by micturition must be differentiated
from more-common conditions, including micturition syn-
cope, urinary incontinence due to sphincter relaxation during
generalized seizures, and the ictal urinary urge of nondo-

119 The patients with mic-

minant temporal lobe epilepsy
turition syncope usually falls to the ground, may display
tonic—clonic movements lasting only a few seconds, and has
a prompt return to consciousness.

Therapy of reflex seizures involves limiting exposure to
the provoking stimulus, as well as standard epilepsy medi-
cations. Antiepileptic medications are selected on the basis
of electroclinical seizure type. But, antiepileptic drugs should
be selected to meet individual’s need since effects can vary.
Focal epilepsy controlled with phenytoin, whereas carbama-
zepine and clonazepam were unhelpful”. Refractory partial
seizure was reportedg). The seizures remained refractory to
adequate trials of phenobarbital, valproic acid, clonazepam,
topiramate, lamotrigine, clobazam, and a Kketogenic diet.
Our patients treated with valproate sodium, which led to an
improvement in seizure control and remained seizure free

until the last follow—up during 2 years.
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