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Purpose: To evaluate the prevalence of peri-ictal urinary symptoms and
their association with seizure type in patients with epilepsy.

Materials and Methods: A total of 115 patients with epilepsy were recruited
consecutively from neurology clinic between January 2006 and January 2008.
Peri-ictal period was defined as the period ranging from 2 minutes prior to
seizure attack up to 48 hours after it, and post-ictal period was the time up
to 48 hours after regaining consciousness. Peri-ictal urinary complaints were
gathered with interview and data were analyzed using Pearson’s Chi-square,
Fisher’s Exact test, and independent sample ¢ test.

Results: The study population consisted of 57 (49.5%) men and 58 (50.4%)
women, with the mean age of 26.83 + 10.01 years. The frequency of at least
one urinary symptom in studied patients was 39.1%. Incontinence, frequency,
urgency, retention, and hesitancy were reported by 28 (24.3%), 14 (12.2%), 19
(16.5%), 10 (8.7%), and 8 (7%) patients, respectively. Women expressed more
symptoms than men and a higher frequency of peri-ictal retention. Although
overall urinary complaints were more frequent in patients with partial
seizures, there was a higher frequency of urgency in patients with partial
seizure (P = .037). Furthermore, apart from retention, there was no significant
correlation between peri-ictal urinary symptoms and the patients’ age.
Conclusion: Our findings suggest that peri-ictal urologic dysfunction is
a common problem among patients with epilepsy and post-ictal urinary
retention might also be considered as a post-ictal deficit (Todd’s deficit).
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INTRODUCTION

Seizures that arise from or spread
to areas in the central autonomic
network can mimic the stimulation
of autonomic afferents or modify
autonomic expressions. As a

result, different types of seizures,
especially tonic-clonic and complex
partial ones originating from the
temporal or extratemporal areas
often lead to sympathetic activation
at different ages.("? Activation or
inhibition of areas in the central
autonomic network can lead to

cardiovascular, gastrointestinal,
cutaneous, and genitourinary
manifestations.®?

Genitourinary complications,
including urgency, frequency,
hesitancy, dribbling, and overt
incontinence, reflect alterations

in the bladder function, mediated
by the parasympathetic nervous
system.®® While these urinary
symptoms influence the life style
greatly, few studies have evaluated
the frequency of these peri-ictal
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complaints in patients with epilepsy.* Even
the number of studies that have been carried
out examining the brain control of the bladder
function is relatively limited.

The purpose of this study was to evaluate the
frequency of peri-ictal urinary symptoms in
patients with epilepsy in order to achieve a better
health care for this public health problem.

MATERIALS AND METHODS

A cross-sectional study design was used to
determine the peri-ictal urinary dysfunction
among all the patients with epilepsy referred to
the neurology clinic of Sina Hospital in Tehran,
Iran from January 2006 to January 2008. This
study was approved by the ethics committee of
Tehran University of Medical Sciences.

Epilepsy was diagnosed and classified based on the
International League Against Epilepsy criteria”)
and the neurologist’s perspective. Patients in the
age range of 12 to 50 years were recruited. Those
with a positive history of urogenital diseases,
such as urinary tract infection, urolithiasis,
malignancies, benign prostatic hyperplasia, and
anatomic disorders (prolapsed of the uterus

or bladder) were excluded from the study.
Furthermore, patients in whom the urinary
disorder was secondary to other neurologic
diseases, such as dementia or multiple sclerosis,
were also excluded.

Of 206 patients with epilepsy, 115 eligible
subjects with urologic complaints enrolled in
the study, consecutively. All of the subjects gave
written informed consent. Thereafter, they were
interviewed and a data sheet was completed.
Eligible subjects that were able to answer
questions were questioned directly and in case
of mental retardation or any inability to answer
questions, patient’s family was approached.

Peri-ictal period was defined as the period ranging
from 2 minutes before occurrence of seizure

until 48 hours following the attack. Post-ictal
period was the time up to 48 hours after regaining
consciousness.$11)

The data were analyzed by SPSS software (the
Statistical Package for the Social Sciences, version
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13, SPSS Inc., Chicago, Illinois, USA), using
Pearson’s Chi-square, Fisher’s Exact test, and
¢ test, when appropriate. A P value < .05 was
considered statistically significant.

RESULTS

Participants consisted of 57 (49.5%) men and

58 (50.4%) women, with the mean age of

26.83 + 10.01 years. There was no significant
difference between the mean age of the men and
women. Forty-five (39.1%) patients reported

at least one urinary symptom during the peri-
ictal phase. Urinary incontinence was the main
complaint of participants (24.3%). Frequency,
urgency, urinary retention, and hesitancy were
reported by 14 (12.2%), 19 (16.5%), 10 (8.7%),
and 8 (7%) patients, respectively. All the subjects
with urinary retention reported it as a post-ictal
problem. Table 1 demonstrates the peri-ictal
urinary symptoms reported by patients with
respect to the subjects’ gender. Women expressed
more symptoms than men (49 versus 30) and a
higher frequency of retention (P = .049).

Generalized, partial, and unclassified seizures
were noted in 76 (66.1%), 37 (32.2%), and 2 (1.7%)
patients, respectively. All of the patients were
taking antiepileptic drugs; 76 (66.1%) patients
were using single drug, 31 (26.9%) two drugs,

and 8 (6.9%) more than two drugs. Table 2

Table 1. Peri-ictal urinary symptoms considering the subjects’
gender

Variables Male Female Total P
Incontinence 15 13 28 (24.3%) .63
Urgency 6 13 19 (16.5%) .09
Frequency 5 9 14 (12.2%) 27
Hesitancy 2 6 8 (7%) .14
Retention 2 8 10 (8.7%) .049

Table 2. Peri-ictal urinary symptoms according to type of seizure

Variables PS £SG (%) GS (%) Unclassified P

Incontinence 11 (29.7) 17 (21.8) 0 .24
Frequency 5(13.5) 8 (10.2) 1 A2
Urgency 10 (27) 9 (11.5) 0 .03
Hesitancy 4(10.8) 4(5.1) 0 43
Retention 6 (16.2) 4 (5.1) 0 .07
Overall urinary 18 (48.6) 26 (33.3) 1 .10

symptoms

PS + SG indicates partial onset seizures with or without secondary
generalization; and GS, generalized seizures.
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demonstrates the frequency of different urinary
symptoms regarding the type of seizure. Peri-
ictal urinary complaints were more frequent

in patients with partial seizures; however,

the difference was not statistically significant

(P = .109). Peri-ictal urinary urgency was more
frequent in patients with partial seizure than
those with generalized seizure (P = .037) and in
subjects aged = 40 years old (P = .014). Apart
from urgency, there was no significant correlation
between the peri-ictal urinary symptoms and the
patients’ seizure type.

DISCUSSION

Different aspects of autonomic function,
including the parasympathetic, sympathetic,

and adrenal medullary systems, may be affected
during ictal, post-ictal, and inter-ictal stages

of partial or generalized epilepsies.®) Seizures
typically activate the sympathetic nervous system
and increase the heart rate and blood pressure

as a result. On the other hand, parasympathetic
activation or sympathetic inhibition may
predominate during partial seizures.?) While post-
ictal focal neurologic deficits, such as hemiparesis,
aphasia, and visual field disturbances, are well-
known, post-ictal urinary disorders are not clearly
reported. Furthermore, there are large varieties

in defining peri-ictal period.*! Todd described
the regional loss of function of the brain after
seizure attack (Todd’s paralysis) as a condition
usually lasting for a few minutes; however, it may
persist for 48 hours in certain cases.!"") Therefore,
urinary symptoms may appear before (seconds to
minutes) or after (few minutes to 48 hours) a lucid
inter-ictal period of seizure.

Among urinary dysfunctions incontinence is a
frequent symptom in generahzed tonic-clonic
seizure. Urinary incontinence is not secondary to
increased bladder pressure, but it occurs due to the
bladder sphincter relaxation during the muscular
recovery phase of the seizure.>!” While urinary
incontinence occasionally complicates the partial
seizure, it possibly results from a combination

of increased bladder pressure and loss of cortical
inhibition of the micturation reflex.©

Oliva and colleagues reported 84 consecutive
patients with at least one convulsive event during
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video electroencephalography monitoring.
Incontinence occurred in 23% (15/66) of
patients. They could not find any relationship
between type of epilepsy, lateralization, and
the prevalence of incontinence.!® In another
study on 28 subjects with epilepsy, 78.6%
reported incontinence.!”) In our study, in line
with other studies, incontinence was the main
urologic complaint (24.3%). Discrepancy in
reported rates could have various reasons, such
as interaction between central and peripheral
effects, ictal autonomic discharges, and side effects
of antiepileptic drugs. Therefore, more studies
are necessary to elucidate the mechanisms of
autonomic changes in epilepsy.

Ictal “desire to void” is an autonomic
manifestation of temporal lobe epilepsy (TLE)
reported in 0.3% to 8% of the cases. Aura of a
“desire to void” and increased bladder pressure
are infrequent manifestations of focal seizures.(
Janszky and associates reported peri-ictal
vegetative symptoms (PIVS) in 141 patients with
TLE, and assessed frequency, gender effect, and
lateralizing value of peri-ictal autonomic signs.
Peri-ictal vegetative symptoms were present

in 93% of women and 77% of men.® They
found urge to void in 3 patients, which was
contradictory to previous studies.®!>?% The
presence of PIVS had no lateralizing value, which
may be linked to a low frequency of occurrence
of PIVS.® Ictal urinary urgency appears to occur
in patients with non-dominant hemispheric focal
epilepsy, most notably, TLE.!” Urge to void

and incontinence have been described in patients
with right hemispheric strokes.!® In the current
study, 19 (16.5%) patients had urinary urgency.
Furthermore, compared with generalized seizure,
partial seizures were accompanied by a higher
frequency of peri-ictal urgency. However, as this
study was only based on clinical presentations, it
was impossible to distinguish frontal and TLE in
these subjects.

18)

Acute urinary retention is well-documented in
patients with acute destructive lesions in various
parts of the brain, including the frontal lobe,
paraventricular white matter, internal capsule,
basal ganglia, and pontine tegmentum.®?!) Meta-
analysis of positron emission tomography and
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functional magnetic resonance imaging studies
have shown that the thalamus, insula, prefrontal
cortex, anterior cingulate, periaqueductal gray
matter, pons, medulla, and supplementary motor
area are activated during urinary storage®?

and connections between the forebrain and
brainstem structures are involved in the control
of the bladder and sphincter in the human.
Pontine micturation center is the final common
pathway from the brain to the spinal cord.®)
Periaqueductal gray matter has multiple
connections that enable it to coordinate and
control voiding, and appear to perform much of
the required signal processing. However, pontine
micturation center acts as a switch between the
storage and voiding phases. For voiding, the
pontine micturation center requires both an
excitatory signal from the periaqueductal gray
matter and a safe signal from the hypothalamus.
Following focal seizure, there may be a localized
paralysis, Todd’s paralysis, which may last from
minutes to hours, in the previously involved
region.®!) This category refers to transient
paralysis that may occur following some partial
epileptic seizures with focal motor components or
somatosensory symptoms.

24)

Wieser and colleagues showed that aura can be
long-lasting, continuous, or recurrent®) and Engel
defined post-ictal symptoms as “manifestations
of seizure induced by reversible alterations in
neuronal function, but not structure”.!9 Vander
and Ifergane reported 3 cases of transient post-
ictal urinary retention, which were all men with
different types of seizure.?® On the contrary, of
the 10 subjects presented with post-ictal urinary
retention in our study, 8 were women. Janszky
and associates also found that PIVS were more
common in women,® which is compatible with
our study.

CONCLUSION

Post-ictal urinary retention should be kept

in mind and asked during history taking; and

if present, the patient should be referred to
urologists for further treatment. Further studies
are necessary to better elucidate the mechanisms
of peri-ictal autonomic changes in epilepsy and
prevent their undesirable effects.
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