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Protein S Deficiency, Epileptic
Seizures, Sagittal Sinus
Thrombosis and Hemorrhagic
Infarction after Ingestion of
Dimenhydrinate
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ABSTRACT
Congenital protein S deficiency is associated with an increased risk of venous
thrombosis. A 14-year-old boy presented with epileptic seizures and thrombosis
of the superior sagittal sinus and frontal hemorrhagic venous infarction after
ingestion of 50 mg of dimenhydrinate, an antiemetic drug. The patient was
found to be heterozygous for the factor V Leiden mutation and had a functional
protein S deficiency. He recovered completely within a month after conservative
treatment. Dimenhydrinate may have disrupted a subclinical pre-existing
condition in this case.
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ÖZ
Doğmalık S protein yetmezliği yüksek oranda venöz tromboz riski taşır. Bir
bulantı-kusma ilacı olan dimenhidrinat ilacından 50 mgr alan 14 yaşında bir
erkek çocuğunda gelişen epileptik nöbetler, süperior sagital sinüs trombozu ve
frontal hemorajik infarkt olgusu sunulmaktadır. Hastada faktör V Leiden
mutasyonu için heterozigot bulunmuş ve işlevsel S protein yetmezliği
saptanmıştır. Hastada cerrahi girişim uygulanmamıştır. Bir aylık konservatif
tedavi dönemi ile tamamen iyileşmiştir. Bilgilerimize göre, bu hasta
dimenhidrinat alımı sonrası hemorajik venöz infarkt gelişen ilk yayımlanmış
olgudur. Bu olguda subklinik olarak mevcut durumu dimenhidrinat bozmuş
olabilir.
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INTRODUCTION
Protein S is a vitamin K-dependent protein
synthesized in the liver, vascular endothelium and
megakaryocytes, and plays an important
physiologic role in the protein C anticoagulant
system. This anticoagulant system is one of the
major regulators of hemostasis and acts inhibiting
clot formation and by promoting fibrinolysis.
Protein S functions as a cofactor for activated protein
C on the vascular membrane to facilitate the
degradation of clotting factors Va and VIIa, downregulating clot formation (18). Protein S deficiency,
either congenital or acquired, may lead to serious
thrombotic events such as thrombophlebitis, deep
vein thrombosis, pulmonary embolism, or an
increased propensity to venous thrombosis (10, 14).
We report a 14-year-old boy presenting with
epileptic seizures due to thrombosis of the superior
sagittal sinus and frontal hemorrhagic infarction
after ingestion of the antiemetic drug
dimenhydrinate
(NN-dimethyl-2-diphenylmethoxyethylamine; 8-Chloro theophyllinate=
diphenhydramine).
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complications. He was put on aspirin and a
temporary anti-epileptic drug regimen with
carbamazepine. All the clinical symptoms, seizure
and radiological signs had resolved a month later
(Figure 3).
DISCUSSION
Congenital and acquired protein S deficiency is
associated with an increased risk of venous

CASE REPORT
A fourteen-year-old boy presented with repeated
epileptic seizures less than one hour after ingestion
of 50 mg of dimenhydrinate (Dramamine®) for antiemetic purposes due to motion sickness. The patient
had not been on a prolonged trip previously and
used the drug prior entering the bus. Brain CT scans
showed a hypodense lesion in the left frontal lobe.
MRI revealed a hyperintense lesion on T2W
radiologically diagnosed as a hemorrhagic infarction
of the left frontal parenchyma (Figure 1.). Almost
half of the anterior part of the sagittal sinus was
thrombosed as demonstrated on MRA studies
(Figure 2.). Protein S activity was low (31%; Normal
range 55-100%). ESR was 10-25mm and fibrinogen
was normal (3.67 g/L; Normal range 1.5-4.0 g/L).
Total genomic DNA isolation performed from the
peripheral blood sample and factor V, MTHFR
(Methylene tetra hydrofolate reductase), and
prothrombin gene amplification carried out with
multiplex PCR (Polymerase chain reaction). Factor V
Leiden mutation (G1691A) , prothrombin G20210A,
MTHFRC677T mutations were searched using the
PCR method (19). The patient was heterozygous for
the factor V Leiden mutation and had a functional
protein S deficiency. The patient’s mother also had
low protein S but had never had clinical
86

Figure 1: T2-weighed MRI showing an hyperintense lesion
radiologically diagnosed as hemorrhagic infarction on the left
frontal lobe.

Figure 2: MR venography shows absence of flow in the anterior
1/3 part of the superior sagittal sinus in MRA study.
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most common forms of neurological involvement.
There are multiple pathophysiological mechanisms
of stroke in these patients and can vary as in the
antiphospholipid syndrome embolism from valvular
abnormalities related to hematological disturbance
to thrombosis of extracranial or intracranial vessels.
Some hereditary findings have also been reported
concerning protein S deficiency that may be
asymptomatic as in our case’s mother (6). A family
history of protein S deficiency will definitely play a
constructive role in the management for similar
future cases.

Figure 3: Complete resolution of the lesion a month later in the
follow-up MRI.

thrombosis (1, 7). The prevalence of protein S
deficiency has been estimated to be less than 1 case
per 300 in the general population. Two-thirds of
patients with a congenital deficiency of protein S
(levels less than 50% of normal) may present with
venous thrombosis in young adulthood (5, 17). The
frequency of free protein deficiency in stroke
patients has been found to be higher than the
expected prevalence in the general population (15).
Some patients with thrombotic states may develop
progressive intracranial arterial occlusions as well,
possibly secondary to a permanent thrombogenic
stimulus (20).
Protein S is a naturally occurring vitamin Kdependent protein that in conjunction with active
protein C inhibits the clotting cascade. Protein S
deficiency is known to be of clinical significance in
patients with deep venous thrombosis or pulmonary
emboli and the treatment for these patients is longterm anticoagulation. Measurement of total and free
protein S, antithrombin III and protein C levels
should be part of the evaluation for any young adult
who has had a stroke (2). Oral contraceptive use is
one of the best-known predisposing factors for
cerebral infarction (12). Cerebral venous thrombosis
and cerebral infarction from arterial origin are the

Dimenhydrinate is a traditional and inexpensive
antiemetic and an over-the-counter drug used to
prevent motion sickness. It also has some therapeutic
benefits in childhood dizziness (11). Dimenhydrinate
is closely related to diphenhydramine HCl. The
differences relate to the weight-for-weight potency
(50 mg dimenhydrinate contains 29 mg of the drug
diphenhydramine), delay of action (dimenhydrinate
must dissociate into diphenhydramine and its
counterpart in the body before it is active, therefore
diphenhydramine produces effects sooner), and
degree of sedation produced. Chemically,
dimenhydrinate is a salt of two drugs:
diphenhydramine and 8-chlorotheophylline, a
chlorinated derivative of the theophylline. Although
in use for a long time, the dose-response, precise
estimation of side effects, optimal time of
administration and benefit of repetitive doses still
remain unclear (4). High doses (5,000 mg) of
dimenhydrinate may be fatal with multiple ischemic
lesions, status epilepticus and infarction with severe
neurological deficit as in a rare overdose usage case
(13). Status epilepticus, coma, and life-threatening
ventricular dysrhythmias were reported in a 4month-old infant intentionally administered an
overdose of dimenhydrinate (21). Diphenhydramine
overdose causing hyperpyrexia, status epilepticus,
coma, and cardiac arrhytmias has been reported in
adult cases (3, 8, 9, 16, 22, 23 ). To our knowledge our
presented case is the first reported case of a
hemorrhagic venous infarction caused by the
ingestion of dimenhydrinate. Dimenhydrinate may
have disrupted a subclinical pre-existing condition
in our case.
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