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PREMENSTRUAL SYNDROME

Drospirenone in the treatment of severe premenstrual cerebral edema
in a woman with antiphospholipid syndrome, lateral sinus thrombosis,
situs inversus and epileptic seizures
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Abstract

We report herein the case of 32-year-old woman with situs inversus, thrombophilia, antiphospholipid syndrome and severe
premenstrual syndrome (PMS) with cerebral edema and epileptic seizures prior to menstruation. Seven days prior to regular
menstruation she developed severe PMS, including headache, blurred vision, epileptic seizures, urinary incontinence,
craving for food, depression and irritability. Papilledema was detected. Daily hormone analyses prior to and during
menstruation confirmed an ovulatory cycle with extremely high progesterone, prolactin and insulin levels in the late luteal
phase. From day 29 to day 31, progesterone and insulin decreased sharply and the estradiol/progesterone ratio changed,
leading to epileptic seizures and the peak of her symptoms. Diuretic treatment was administered. All symptoms disappeared
during the first few days of menstruation. A novel oral contraceptive, containing ethinyl estradiol and drospirenone, an
antimineralocorticoid progestogen, was given during the next cycle and hormone analyses were repeated. All symptoms were
reduced significantly and no cerebral edema and epileptic seizures occurred. This is the first report of a woman with severe

PMS and cerebral edema being treated successfully with an oral contraceptive containing drospirenone.
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Introduction

Premenstrual syndrome (PMS) has been defined as
distressing physical, behavioral and psychological
symptoms, not due to organic disease, which recur
regularly during the same phase of each menstrual
cycle and which disappear or regress significantly
during the remainder of the cycle [1]. Typical physical
signs include symptoms of fluid retention such as
breast tenderness, swelling and abdominal bloating,
weight gain, and headache affecting well-being and
quality of life. Psychological symptoms include irrit-
ability, depression, reduced libido and attacks of
bulimia. One consistent endocrine finding in PMS is
that symptom development in the luteal phase
requires ovulation [2]. PMS symptoms do not occur
in anovulatory cycles, before puberty, during preg-
nancy or after menopause [3], yet will continue after
hysterectomy if ovarian function is maintained [4].
Female-to-male transsexuals have ovulatory cycles,
but no PMS due to the gradual fall of progesterone in
the luteal phase [5].

Alterations in mineralocorticoid metabolism may
be significant in the pathogenesis of PMS. Changes in
the renin—angiotensin—aldosterone system (RAAS)
play an important role during the luteal phase of the
cycle. Aldosterone, the major regulator of blood
volume and potassium homeostasis, acts primarily
through the kidney, causing retention of sodium and
loss of potassium. So, aldosterone antagonism could
be of potential benefit in women with severe PMS.

Oral contraceptives (OCs) are often recommended
to women with PMS, but the progestogenic properties
of OCs vary depending on the molecule from which
they are derived. The development of a new generation
of progestogens with improved receptor selectivity
profiles has been a great challenge. A fourth-generation
progestogen, drospirenone, derived from spironolac-
tone, has partial antimineralocorticoid activity and
weak antiandrogen effects. The antimineralocorticoid
activity is derived from direct competition with
aldosterone for binding to the aldosterone receptor.
Since a number of PMS symptoms appear to be
related to fluid retention, it was anticipated that the
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antimineralocorticoid properties of drospirenone
would be particularly effective at relieving symptoms.

The objective of the present study was to evaluate
the effects of a novel OC containing drospirenone on
severe PMS that included epileptic seizures and
intracranial hypertension.

Case report

A 32-year-old woman was the second child of healthy
parents, born from a twin pregnancy. Her twin was lost
during the second trimester of the pregnancy. She had
menarche at 9 years of age and began to experience
PMS 13 years later. During the past 9 years she had
experienced seven spontaneous abortions and under-
gone premature childbirth. During pregnancy she had
no exacerbations of PMS. Informed written consent
was obtained from this patient.

X-ray and ultrasound examinations revealed situs
organorum inversus completus in the thorax and
abdomen, forked sixth and seventh ribs, coalesced
second and third cervical vertebrae and short third,
fourth and fifth metacarpal bones and phalanges. Her
karyotype was normal —46,XX. Three years previously
a prothrombin gene mutation (G20210A allele), a single-
nucleotide G-to-A transition at position 20 210 in the
sequence of the 3’-untranslated region on chromosome
11, was discovered [6]. She was genotyped by the
polymerase chain reaction method as FIVR5060-
negative and FII G20210A-positive in the heterozygous
state. This genetic thrombophilia has been established
as an important risk factor for venous thrombosis [7].
Two years before she developed a cerebral right sinus
thrombosis diagnosed by digital subtraction angiogra-
phy, one of the rare clinical manifestations of the
antiphospholipid syndrome [8]. The activated partial
thromboplastin time (PTT) was prolonged and lupus
anticoagulant was present, as were antimitochondrial
antibodies. She was treated with repeated cerebrosp-
inal fluid drainage, acetazolamide and later with
intravenous heparin, followed by warfarin.

Seven days prior to each menstruation she devel-
oped typical severe PMS symptoms together with
cerebral edema and epileptic seizures, and regularly
spent a few days in hospital receiving emergency
diuretic therapy. Therapy with diuretics (Aldactone®
150 mg), benzodiazepine and fluoxetine during the
luteal phase failed to relieve her PMS symptoms,
which persisted. This investigation was conducted
for scientific rather than clinical reasons.

Clinical examination on admission revealed a
woman with short stature (150 cm) who was over-
weight (87 kg) and with centripetal fat distribution,
predominantly on the posterior neck and upper trunk.
There were numerous nummular skin changes, pre-
dominantly erythematous and prurigous, and dark
older lesions with central necrosis, distributed on the
posterior trunk and the legs. The diagnosis of PMS was
confirmed by a prospective recording of daily symp-
toms using the Premenstrual Distress Questionnaire

(recording of ten most prevalent symptoms) and the
Moos Menstrual Questionnaire [9]. Each symptom
was scored using the scale 0=none, 1=mild,
2 =moderate and 3 =severe, indicating the presence
of severe PMS. Her symptoms were followed up
prospectively daily during the luteal phase, menstrua-
tion and first 7 days of the next cycle. Hormone
analyses —follicle-stimulating hormone, luteinizing
hormone, prolactin, estradiol (Figure 1), progesterone
(Figure 2), testosterone and sex hormone-binding
globulin (SHBG) —were performed daily. During this
period she was treated with anticoagulants, with daily
measurements of prothrombin time (PT) and PTT,
and with diuretics, fluoxetine, benzodiazepine and
biguanide. Thyroid, parathyroid and adrenal function
were normal, she did not have diabetes. From day
25 of her ovarian cycle all symptoms worsened,
including irritability, tiredness, mood swings, rest-
lessness, depression, bloatedness and weight gain
(from 87 to 92kg). Prolactin levels increased from
300 to 500 mIU/l from day 25 to day 27, reaching a
maximum 1 day prior to menstruation, and her
progesterone levels decreased from 280 to 200 nmol/l
during days 25 to 29. During the night from days 29 to
30 she had dyspnea, blurred vision, felt weak and
craved food. Fundoscopic examination revealed bilat-
eral papilledema with decreased visual acuity. At that
time, from the evening to the morning, her progester-
one levels decreased rapidly from 200 to 60 nmol/l and
her insulin concentrations from 120 to 20 mIU/.
Computed tomography of her cranium revealed no
abnormalities. One day prior to menstruation whilst
asleep during night she had a grand mal epileptic
seizure with urinary and fecal incontinence and
transitory cardiac arrhythmia lasting 5 min. Her
prolactin level reached its peak at that time, whilst she
remained normoglycemic and her progesterone levels
decreased from 60 to 1 nmol/l. Cerebral edema was
found. Lumbar puncture revealed raised intracranial
pressure with an increased pressure of 400 mmHg and
she had developed a focal neurological deficit. Cyto-
biochemical content of cerebrospinal fluid was normal.
Oligoclonal bands were not detected in cerebrospinal
fluid or serum. She was treated with diuretics. All her
symptoms disappeared gradually during the first 3 days
of menstruation.
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Figure 1. Estradiol level during the luteal phase (day 20-31) of one
menstrual cycle and the follicular phase (day 1-7) of the next cycle,
before and after administration of Yasmin® to the patient with
severe premenstrual syndrome and cerebral edema.
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Figure 2. Progesterone levels during the luteal phase (day 20-31)
of one menstrual cycle and the follicular phase (day 1-7) of the
next cycle, before and after administration of Yasmin® to the
patient with severe premenstrual syndrome and cerebral edema.

In the next cycle she received a daily oral dose of
30 ug ethinyl estradiol and 3 mg drospirenone
(Yasmin®™; Schering AG, Berlin, Germany) on days
1-21, followed by a tablet-free period from day 22 to
day 28. Effects of the treatment were monitored by
means of COPE (Calendar of Premenstrual Experi-
ences) score [10]. Daily hormone measurements
showed an anovulatory cycle, with normal prolactin
and insulin levels, and she lost 5 kg (from 87 to
82 kg) prior to menstruation. She experienced no
PMS symptoms and had no cerebral edema or
epileptic seizures.

Discussion

A case of a 32-year-old woman with lateral sinus
thrombosis (possibly induced by mastoiditis), pro-
thrombin gene mutations and antiphospholipid
syndrome, epileptic seizures and raised intracranial
pressure was referred by neurologists. There were
two possible explanations for this case. The coin-
cidental association of two thrombotic disorders
could have been the cause of her seven spontaneous
abortions and antiphospholipid antibodies could
have been responsible for the thrombotic event.
There are some studies demonstrating anticardioli-
pin antibodies in 32-40% of patients with idiopathic
intracranial hypertension with normal cerebral
angiograms, suggesting the possibility of a non-
occlusive thrombotic pathogenesis of some causes
of intracranial hypertension [11]. However, the fact
that she had exacerbations every month prior to
menstruation implied a possible link between hor-
monal fluctuations during the menstrual cycle and a
variety of physical, emotional and fluid retention-
related symptoms.

We confirmed severe PMS in this patient. About
20-30% of all fertile women suffer from PMS [12],
of which about 43% suffer from weight gain and
edema due to water retention, similar to this patient.
Severe symptoms are found in 2-3% of fertile women
such that, on more than two occasions within any
6 months, sufferers are unable to work during the
premenstrual period and their lives are totally
disrupted. The patient reported here spent 5 days
each month in hospital because of intracranial
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hypertension and cerebral edema associated with
severe PMS.

Many studies implicate progesterone as a provok-
ing factor in PMS. Redei and Freeman [13] found
that premenstrual symptoms occur 3-5 days after the
progesterone plateau, consistent with our finding.
Thus a fall in progesterone may be triggering factor
for PMS symptoms. In addition, increased estradiol
levels during the luteal phase were found to be
positively correlated with the more severe symptoms
when compared with cycles in the same individuals
with low luteal-phase estradiol levels [14]. Some
studies did not find any differences in the plasma
levels of estradiol and progesterone between women
with PMS and controls [15], but levels of those
hormones were measured only once in the luteal
phase. Smith and colleagues [16] suggested the
absence of an abnormality in dynamic ovarian
function as measured by gonadotropin-releasing
hormone (GnRH) stimulation. In contrast, we found
a direct correlation between the progesterone fall,
peaks of prolactin and insulin and epileptic seizures
in our patient. Other studies have confirmed that
progesterone stimulates dopamine release in striatal
tissue [17] and GnRH release from hypothalamic
neurons [18] but inhibits opioid receptor binding
and activity and reduces meningeal release of
substance P [19], thereby inhibiting the development
of neurogenic edema. There is evidence that proges-
terone metabolites interact with the y-aminobutyric
acid (GABA) receptor subtype A and serotoninergic
systems, and both systems appear to be involved in
the pathophysiology of PMS [20]. Activation of the
GABA, receptor makes the cell membrane perme-
able to chloride ions and produces strong sedating
and anticonvulsive effects, as was found with our
patient during the progesterone plateau. Thus, the
abrupt decrease of progesterone levels could have
been one of the triggering factors for epileptic
seizures in our patient.

Progesterone increases hypothalamic serotonin
content [21]. Several symptoms encountered in
PMS resemble those of a possible serotoninergic
deficiency. Brzezinski and associates found fenflur-
amine to be effective in alleviating PMS [22]. This has
been confirmed with tricyclic antidepressants that
have a serotoninergic profile and with selective
serotonin-reuptake inhibitors (SSRIs). Pearlstein
and Stone [23] found that approximately half of their
subjects achieved complete remission of PMS symp-
toms and concluded that SSRIs should be the first-
line treatment for PMS. Unfortunately, this therapy
was unsuccessful in our patient.

Our patient felt depressed during the first 3
months of pregnancy but had no intracranial
hypertension, problems with vision or epileptic
seizures, suggesting that the fall in progesterone
rather than high progesterone levels per se is an
etiological factor for PMS. During pregnancy a
large number of PMS patients report symptom
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relief, perhaps due to high and non-fluctuating
levels of estradiol and progesterone [24].

The sex hormones in Yasmin®™ interfere with the
RAAS in two ways. First, ethinyl estradiol stimulates
the production of angiotensinogen-induced increases
of angiotensin II, aldosterone and body weight. Second,
drospirenone antagonizes the sodium-retaining ef-
fects of ethinyl estradiol, by antimineralocorticoid
effects in the kidneys [25] inducing natriuresis that
partly counteracts the suppressive effect of angioten-
sin IT on renin concentrations. While taking Yasmin™,
our patient’s body weight decreased by 5 kg during
the luteal phase of the cycle. These findings are in
agreement with previous studies [26]. Blood pres-
sure in our patient remained unchanged, as was
observed in other studies [27]. Aldosterone may
possibly have deleterious effect on the vasculature by
modifying endothelial function and affecting vascular
remodeling, particularly by fibrosis. So, aldosterone
antagonism could be of potential benefit in women
with severe PMS.

The brain RAAS had been found to be involved in
the modulation of cardiovascular and fluid—electro-
lyte homeostasis, generally complementary to the
classical roles of the endocrine RAAS. RAAS has
additionally been implicated in memory, cognition
and stress, modulating the activity of the autonomic
nervous system, the hypothalamic—pituitary axis,
baroreflex sensitivity and vasopressin release. The
brain RAAS is physically separated from the systemic
endocrine RAAS by the blood-brain barrier. Circu-
lating angiotensin II may, however, transmit effects
inside the brain through areas lacking the blood—
brain barrier [28]. Cerebral edema can be partly
explained by effects of the angiotensin II and
drospirenone counteracts it. Angiotensinogen, the
only known source of angiotensin, is produced in the
hypothalamus and brain stem, which are important
for the central control of homeostasis. The involve-
ment of angiotensin II in the circadian regulation of
vascular tone by inducing the circadian expression of
clock genes in vascular smooth muscle has been
recently suggested [29]. Antisense oligodeoxynucleo-
tides against angiotensinogen or AT1 mRNA
administered into the brain reduce hypertension
and may protect spontaneously hypertensive rats
against cerebral ischemia [30]. Therefore, intracra-
nial hypertension and cerebral edema could be partly
explained by this mechanism.

Eriksson and co-workers [31] found that an increase
of free testosterone appears to be associated with
premenstrual irritability, and our study confirms this
(although insignificantly). Drospirenone has antimi-
neralocorticoid activity eight times greater than that of
spironolactone, and antiandrogenic activity five to ten
times greater than that of progesterone, but less than
that of cyproteron acetate [32]. Although weak, this
antiandrogenic activity probably counteracted the
negative effects of androgens on hair growth and skin
in our patient. These changes are probably due to

increased binding to SHBG. Ethinyl estradiol increases
the level of SHBG, but drospirenone does not inhibit
this induction.

As a history of thromboembolic disorders and
existing blood coagulation disorders are contrain-
dications for Yasmin®, medical supervision is
recommended when Yasmin® is administered to obese
women with epilepsy. Our patient wishes to continue
treatment with Yasmin® because no other drugs have
helped her and she cannot continue as before. The
prothrombotic effects of OCs may result from changes
in hemostatic parameters (an increase in procoagulant
effects, a decrease in anticoagulant effects, and
equivocal effects on fibrinolysis with increases in
antifibrinolytic activity) [33]. The same dose of antic-
oagulants in the cycle with/without Yasmin® indicates
well-maintained hemostatic equilibrium, meaning that
the high rate of turnover of coagulation factors and
similar activation of the coagulatory and fibrinolytic
aspects of the hemostatic system do not translate into
significantly increased risk of venous thromboembo-
lism. Thus, prophylactic fractionated heparin to allow
use of the pill would be the best therapeutic choice.

Conclusion

Dynamic hormonal changes prior to menstruation,
with a crucial progesterone fall, can trigger instability
in serotoninergic homeostasis and changes in miner-
alocorticoid pathways leading to PMS symptoms,
also including intracranial hypertension, cerebral
edema and epileptic seizures. No sole role of any
system can be assumed. PMS is likely to be a
multifaceted syndrome with impairment in many
biological parameters.

In our patient, administration of Yasmin® (ethinyl
estradiol and drospirenone) resulted in a significant
reduction in the incidence of severe PMS symptoms
during all phases of the menstrual cycle, but
particularly during the luteal phase. Symptoms of
fluid retention (weight gain, breast tenderness, breast
and abdominal swelling), negative psychological
effects (comprising feelings of loneliness, sadness,
tearfulness, moodiness, anxiety, irritability, restless-
ness), acne, food craving, and even epileptic seizures
and cerebral edema improved, indicating the bene-
ficial effect of Yasmin® in one woman. This appears
a useful means to improve the quality of life for our
patient.
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