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Focal Seizures and Borderline Personality Disorder Associated
with Protein S Deficiency and Multiple White Matter Ischemic
Lesions
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ABSTRACT
Neurological symptoms of patients with protein S deficiency remain elusive. We report a
female case with protein S deficiency who started having episodes of sudden nausea, white out
of the whole visual field, loss of consciousness, and falling down with convulsion at the age of
18. She was co-morbid with borderline personality disorder and gender identity disorder, and
was treated with psychotherapy. She was suffering from extreme emotional lability causing
deterioration of interpersonal relationships and repeated episodes of a suicidal attempt.
Long-term video EEG revealed that her seizures started with abrupt visual symptoms followed
by fine convulsion of extremities. Interictal EEG showed intermittent rhythmic slow waves and
repetitive epileptiform discharges at bilateral parietal and occipital areas, and these activities
became more frequent during ictal state. Brain MRI showed multiple spotty T2 and FLAIR high
intensity lesions in deep white matter and subcortical areas disproportionate to her age. In
blood test, the quantity of protein S was decreased to 53% (normal range; 65%-135%). The
data of this patient suggest relationship among focal seizures, psychological complications,
coagulation disorders, and brain ischemic lesion, which should be further investigated.
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Introduction
Cerebrovascular disease is one of the most important risk factors of lifetime epilepsy [1]. Cerebral infarction in large, with cortical involvement, with hemorrhagic transformation, and in
patients with systemic vascular feasibility by preexisting causes such as hypertension, is known to
be associated with seizures [2]. Subcortical small
deep brain infarctions are more commonly seen
in Japan than in European countries [3,4]. However, the role of small subcortical infarctions in
development of epileptic seizures has not been
fully investigated, with a variable seizure fre-

quency of 0 to 23% [5-10]. These previous
studies were conducted based on brain CT scans
which can underdiagnose small cerebral lesions.
Approximately 1% of Japanese population is reported to have protein S deficiency [11]. They
are presumably at high risk for coagulation disorders; however, characteristics of neurological
symptoms of these patients remain elusive.
Here we investigated clinical characteristics of
focal seizures in a juvenile female patient with
protein S deficiency and white matter ischemic
lesions. The data in this study were obtained
through thorough clinical evaluation of the
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patient, and written informed consent was obtained from the patient. Part of this manuscript
was presented in the 10th Asian & Oceanian Epilepsy Congress, held in Singapore, 2014.
Case Report
A 19-year-old right-handed female started having episodes of sudden nausea, white out of the
whole visual field, loss of consciousness, and
falling down with convulsion of all extremities
at the age of 18. She was co-morbid with borderline personality disorder and gender identity
disorder, and was treated with psychotherapy.
She was suffering from extreme emotional lability causing deterioration of interpersonal relationships and repeated episodes of a suicidal
attempt. She had no history of central nervous
system infection, head trauma, delivery complications, or developmental abnormalities. The patient was thoroughly evaluated for the purpose of
clinical management. We performed blood tests,
long-term video EEG monitoring, and imaging
studies.
In interictal state she had no abnormality in
physical and neurological examinations. Recorded seizures comprised of abrupt visual symptoms
followed by fine convulsion of one to all extrem-

a) Interictal EEG

ities with preserved consciousness. Neurological
examination during seizures revealed anisocoria,
myoclonic upward eyes deviation, and positive
Babinski sign. Interictal EEG showed intermittent rhythmic slow waves and repetitive epileptiform discharges at bilateral parietal and occipital
areas, which became more frequent during ictal
state (Figure 1). The morphology of these waves
resembled to lambda waves but they were recognized irrelevant to visual scanning. Brain MRI
(1.5 T) showed multiple spotty T2 and FLAIR
high intensity lesions in deep white matter and
subcortical areas (Figure 2). There were no microbleeds in T2* image. In blood test, the level
of protein S antigen was decreased to 53% (normal range; 65%-135%) and that of protein C
antigen was normal (104%, normal range; 70%150%). She had no causes for decreased protein
S antigen such as anti-phospholipid antibody
syndrome, systemic lupus erythematosus, or liver
failure. She was not taking steroid or oral contraceptive. Antinuclear antibodies, anti-DNA
antibody, PR3-ANCA, MPO-ANCA, anti-cardiolipin antibody, and anti-CLβ2GPI antibody
were negative. Cerebrospinal fluid examination
was unremarkable. We diagnosed that the patient had focal seizures associated with protein
S deficiency. Her seizures were fairly controlled,

b) Ictal EEG
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Figure 1: a) Interictal EEG and b) ictal EEG during blurred vision and convulsion of extremities.
Note: increase of rhythmic slow waves at bilateral parietal and occipital areas during ictal state.
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Figure 2: Brain MRI, axial FLAIR image, showing multiple spotty lesions in deep white matter and subcortical areas
disproportionate to her age.

but not fully suppressed, by valproate and levetiracetam. She could not tolerate with carbamazepine, gabapentin, or lamotrigine because
of side effects as sleepiness, dizziness, and fever.
Her emotional instability and extreme behaviors
including suicidal attempt prevented her from
adherence to therapy. No specific treatment was
commenced for protein S deficiency; the patient
was given precaution that she should avoid hypercoagulability state and that she would need
careful observation during pregnancy.

genetic studies have demonstrated mechanism
of functional abnormality leading to
hypercoagulable state [17-19]. A recent study
showed association between genetically proven
congenital protein S deficiency and abdominal
vein thromboses [20]. Arterial thrombosis can
be due to deficient protein S and cause ischemic
stroke in young adults [21]. Although genetic
testing has not been performed in the present
patient and there remain other possibilities
causing to protein S deficiency, she should avoid
predisposing factors for thrombosis.

Discussion

Suicidal ideation and behavior in personality
disorder are often difficult to manage, and several
treatment options have been demonstrated
including aripiprazole, time-limited use of very
low dosages of sublingual buprenorphine, and
mentalization-based treatment [22-24]. Patients
with personality disorder are at increased risk
for cardiovascular disease and stroke [25,26].
The present patient suggests that coexistence of
epilepsy may play significant role in development
of both suicidal ideation and personality disorder.

It has been reported that coagulation disorder
like protein S deficiency is an independent risk
factor of white matter ischemic lesion [12]. Brain
MRI (1.5 T) of the present case showed multiple
ischemic lesions in deep white matter and subcortical areas disproportionate to her age. When
multiple subcortical infarcts are detected by
standard brain MRI (<3 T), high-resolution 7 T
MRI and neuropathological examination reveal
countless intracortical infarcts [13]. Deposition
of hemosiderin, gliosis, meningocerebral cicatrix, and down-regulation of GABAergic pathway in the ischemic lesion are associated with
pathogenesis of epilepsy [13-15]. A previous case
report suggests that cerebral microbleeds may
cause epileptogenic focus [16]. Therefore, the
data of our patient suggest a possible association
between cerebral ischemic lesions due to protein
S deficiency and development of focal epileptogenicity.
Patients with protein S deficiency are prone
to venous thromboembolism, and recent

Conclusion
In summary, the data of this patient suggest relationship among focal seizures, psychological
complications, coagulation disorders, and brain
ischemic lesion. Further investigation should be
performed to clarify underlying mechanisms.
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