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Case Report

Ovarian Hyperstimulation Syndrome
in Spontaneous Pregnancy
Abstract
Background: Ovarian hyperstimulation syndrome (OHSS) is an iatrogenic complication of
supraphysiologic ovarian stimulation but infrequently has been described in spontaneous pregnancy.
Aim: To present a case of a woman in spontaneous pregnancy complicated by OHSS.
Results: A 32-year-old gravida 1, para 1 with spontaneous conception, was diagnosed with
moderate OHSS at the 11th week of gestation and was managed conservatively. The woman delivered
vaginally at term a health female infant.
Conclusion: Although the ovarian hyperstimulation syndrome is characteristic for patients
undergoing ovarian stimulation or assisted reproductive technologies it may also occur in spontaneous
pregnancy. Multidisciplinary approach has to be taken in managing of those patients.

Abbreviations
OHSS: Ovarian Hyperstimulation Syndorme; VEGF: Vascular
Endothelial Growth Factor; hCG: Human Chorion Gonadotropine;
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Syndrome; SNPs: Single Nucleotide Polymorphism; FSHR: FollicleStimulating Hormone Receptor; TSH: Thyrotropin; LH: Lutropin;
IL-2 Interleukin 2; SOCS-1: Suppressor Of Cytokine Signaling-1;
PBMCs: Peripheral Blood Mononuclear Cells; HES: Hydroxyethyl
Starch; mTOR: Mammalian Target Of Rapamycin; MI: Myo-Inositol;
COX-2 Cyclooxygenase-2; Cb2: Cabergoline;

Introduction
Ovarian hyperstimulation syndrome (OHSS) is an iatrogenic
complication of supraphysiologic ovarian stimulation but infrequently
has been described in spontaneous pregnancy. OHSS is classified as
mild, moderate, severe, and critical [1,2]. The symptoms of OHSS is
believed to be a result of action of vasoactive peptides (mostly vascular
endothelial growth factor – VEGF) released from the granulosa cells
in hyperstimulated ovaries. The clinical manifestations of OHSS are:
ovarian enlargement, ascites, oliguria, abdominal pain, electrolyte
imbalance, hemoconcentration, and even thrombosis in severe
cases. The syndrome are nearly always associated with exogenous
gonadotropin stimulation (after a luteinizing hormone surge) or
exposure to human chorion gonadotropine (hCG) analogues. It
is also observed after clomiphene citrate treatment or protocols
in in vitro fertilization procedures. Additionally, it was described
as spontaneous syndrome in a virgin girl, in multiple pregnancy,
polycystic ovary syndrome, gonadotropic pituitary adenoma, fetal
trisomy and in few patients with gestational trophoblastic disease
[3-12]. Spontaneous OHSS is generally reported to develop between
8 and 14 weeks of gestation, differing from iatrogenic OHSS usually
starting between 3 and 5 weeks. We describe a case of a 32-year-

old patient in her first physiological pregnancy with non-iatrogenic
causes of ovarian hyperstimulation syndrome.

Case Presentation
A 32-year-old gravida 1, para 1 with spontaneous conception, was
admitted to the Department of Gynecology and Obstetrics, Specialistic
Teaching Hospital in Tychy at 11+0 gestation weeks. The patient
complained of low abdominal pain and dyspnea. The medical and
gynecological history of the patient was irrelevant - regular menstrual
cycles and no past medical treatment or illness. The patient conceived
spontaneously and denied having taken any ovulation inducing
agent. Upon admission the patient appeared unwell but her vital
signs were stable: a pulse rate of 90/min, temperature of 36.5˚C, and
blood pressure of 110/70 mmHg. Abdominal examination revealed
local tenderness in the area of adnexa with no rebound tenderness.
No clinical evidence of ascites and no symptoms of peritonitis were
discovered. Transvaginal ultrasound scans were performed showing
a single live intrauterine gestation with a fetal crown–rump length
(CRL) of 41 mm, which corresponded to 11+0 weeks of gestation, no
chorion abnormalities, bilaterally enlarged multicystic ovaries with
right ovary measuring 75 x 53mm, left ovary 60 x 42mm (Figure 1)
and trace amounts of liquid.
The total blood cell count and other blood test were within
normal ranges (Table 1). The mild OHSS was diagnosed (Table 2 for
diagnostic criteria) and the conservative management was introduced
– bed rest, oral fluid intake (drink to thirst) with fluid balance chart,
paracetamol 2x500 mg daily, progesterone 2x100 mg vaginally, daily
abdominal girth and weight, blood pressure, pulse, respiratory rate 4
hourly, transvaginal ultrasound scan every second day.
During hospitalization, abdominal pain has intensified.
Sonographic examination showed ovarian size increase - right
ovary measuring 93 x 70mm, left ovary - 84x61mm with ultrasound
evidence of ascites (moderate OHSS).
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The prophylactic anticoagulant therapy with low molecular weight
heparin (Fragmin 5000 once daily subcutaneously) was introduced
and 100 ml of 25% albumin were given intravenously. The patient was
also offered cabergoline but did not agree for the proposed treatment.
Few days after next ultrasound scan revealed reduction of the ovary
size (right 77x52mm, left 69x43mm); the pain gradually subsided
and the condition of patient improved. The pregnant patient was
discharged from hospital in a good general condition after 3 weeks
of hospitalization. On the last day of hospitalization ultrasound scans
showed no liquid and normal values ovary. Blood test were also in the
normal range (Table 1).
The patient was next under continuous medical care seeing
obstetrician every 14 days. The patient was admitted to the labor ward
in 39 gestation weeks and delivered vaginally a female infant weighing
3505 g and scoring 10 points in the Apgar scale [13]. 6 weeks after the
labor on ultrasound examination at postpartum checkup both ovary
were of the normal size. Regular menstrual cycles was returned when
the patient discontinued breast-feeding.
Figure 1: Ultrasongraphy scan of the patient’s ovaries.

Discussion

Table 1: Blood tests of the patient at admission and at the day of discharge.
Parameter

Day of admission

Day of discharge

Red blood cells

4.7x106/μl

4.3x106/μl

Hemoglobin

13.1 g/dl

12.8 g/dl

Hematocrit

38.8 %

39.2 %

White blood cells

11.28 x103/μl

10.86 x103/μl

Platelets

258 x103/μl

270 x103/μl

Serum protein level

80 g/l

69 g/l

Serum alanine aminotransferase

18 U/l

21 U/l

Serum aspartate aminotransferase

19 U/l

25 U/l

Serum C-reactive protein

0.11 mg/dl

0.32 mg/dl

Serum CA125 antigen concentration 26.2 U/ml

27.1 U/ml

Table 2: Classification of OHSS1 - grade symptoms [1].
Mild OHSS

Moderate OHSS

Severe OHSS

Critical OHSS

Abdominal bloating
Mild abdominal pain
Ovarian size usually < 8 cm
Moderate abdominal pain
Nausea ± vomiting
Ultrasound evidence of ascites
Ovarian size usually 8 to 12 cm
Clinical ascites (occasionally pleural effusion)
Oliguria
Hemoconcentration hematocrit (> 45%)
Hypoproteinemia
Ovarian size usually > 12 cm
Tense ascites or large pleural effusion
Hematocrit (> 55%)
White cell count > 25 000
Oligouria/anuria
Thromboembolism
Acute respiratory distress syndrome

Abbreviations: OHSS: Ovarian Hiper Stymulation Hyndrome.
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OHSS has been extensively documented in the literature as
a complication of treatment with ovulation-inducing agents.
However, some cases of moderate or severe ovarian hyperstimulation
syndromes have been reported in spontaneously pregnant patients
without the use of any drugs. Severe OHSS is considered a lifethreatening condition and occurs in 0.2%-1.2% of stimulated
cycles. It is characterized by enlargement of ovaries, increased
vascular permeability, fluid shift from intravascular to extravascular
space (abdomen, pleura, pericard) and ovarian neoangiogenesis.
A consequent are hemoconcentration, decreased renal clearance,
oliguria/anuria, modification in coagulation factors and thromboembolic risks. Hemoconcentration leads to an increase of the
hematocrit, of the concentration of platelets and leucocytes, creatinin,
ureum and liver enzymes in the plasma, as well as to hyperkaliemia
and acidosis. Serum albumin decreases as a result of extravasation of
fluid and ascites formation [1].
Primary risk factors for development of OHSS include: young
age, polycystic ovary syndrome (PCOS), lean body weight, high dose
of gonadotropins, elevated estradiol and hCG levels, previous history
of OHSS, molar pregnancy, multiple pregnancy, hypothyroidism,
high basal anti mullerian hormone levels, while secondary are high
or rapidly increasing oestradiol levels, high number of follicles, high
vascular endothelial growth factor and high inhibin B levels [7]. In
our case there were none of primary risk factors.
The etiologic and pathophysiologic mechanisms of OHSS are
still poorly understood but it has been suggested that various factors,
especially VEGF might increase the capillary permeability and cause
fluid loss to the third space. VEGF triggers its signaling via a set of
three main tyrosine kinas receptors, named VEGF receptor 1 to 3
(VEGFR1, VEGFR2, VEGFR3). VEGFR-1 shows a strong tyrosine
kinas activity response to pro-angiogenic signals and positively
affects angiogenesis, while VEGFR-1 functions as an endogenous
VEGF inhibitor.
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Nauri et al. used the single nucleotide polymorphism (SNPs) in the
VEGF gene for genotyping the VEGFR1 and VEGFR2 polymorphism.
116 women diagnosed with OHSS were included in the study. The
authors found that VEGF-405 polymorphism and VEGFR1-519 SNP
are significantly associated with OHSS [8]. This findings also showed
a possibility of correlation between other fertility-related pathologies
like PCOS and endometriosis [9,10], but larger studies should be
performed to explore putative gene-epidemiology interaction.
In some cases recurrent spontaneous OHSS is caused by
mutations of the follicle-stimulating hormone receptor (FSHR). It
displayed abnormally high sensitivity to the pregnancy hormone
hCG and increased sensitivity to thyrotropin (TSH). FSHR belongs
to the glycoprotein hormone receptor family, which includes the
thyrotropin TSHR and lutropin/chorionic gonadotropin (LH/hCG)
receptors. De Leener et al., classified this syndrome into three types:
Type I: caused by FSH receptor mutations; Type II: caused by elevated
hCG; Type III: hypothyroidism related [11].
Spontaneous form of ovarian hyperstimulation syndrome
may result from a FSH-producing pituitary adenoma (FSH-oma),
activating mutations of the FSH receptor (FSHR), and cross reactivity
of the FSHR to elevated hCG. Uchida et al., extracted genomic DNA
from peripheral blood leukocytes of the patient and from the saliva
of her mother and two sisters. Sequencing of all exons of the FSHR
gene revealed that the patient was heterozygous for a guanine to
adenosine that substituted metionine for isoleucine at position 512
(the mutation was maternal in origin and patient’s mother and two
sister had the same heterozygous mutation) [12].
Last year Smits et al., identified a mutation in the FSH receptor
gene in a patient presenting spontaneous OHSS during each of her
four pregnancies. The mutation consisted of a substitution of an
adenine for a guanine at the first base of codon 567 in exon 10 of the
follitropin receptor gene, resulting in the replacement of an aspartic
acid with an asparagine [14]. Similarly, Vasseur et al., revealed a
heterozygous substitution of a thymidine for a cytosine in exon 10,
resulting in the substitution of isoleucine for threonine at position
449 of the follicle-stimulating receptor protein. The mutation was
found in the DNA of two sisters who similarly presented spontaneous
OHSS during their pregnancies but not in that of a third unaffected
sister [15].
All this molecular studies may help to elucidate the pathogenesis
of both the spontaneous and iatrogenic forms of OHSS; FSH and
hCG may have synergistic roles in the development of ovarian
hyperstimulation syndrome because of hypersensitivity of its
receptors. The interaction between hCG and the FSH receptor could
be an essential requisite in the development of spontaneous OHSS
and could explain why symptoms in spontaneous appear later than
in iatrogenic OHSS. It can be assumed that the stimulation of the
mutated FSH receptor occurs at a threshold level of hCG and could
vary according to the type of mutation. HCG usually peaks between
8 and 10 weeks of pregnancy. Excessive follicular recruitment
in association with luteinization of granulosa cells secondary to
activation of both the follicle-stimulating hormone receptor and the
luteinizing hormone receptor by chorionic gonadotropin can be an
explanation for spontaneous ovarian hyperstimulation syndrome
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which usually develops as of 8 weeks of gestation (Figure 2). It is than
believed that the FSHR gene and other gene variations may play a role
in modulating receptor sensitivity and intracellular second messenger
cascades to hCG and other gonadotropins [16].
In the last study by Orvieto et al. interleukin (IL-2) and suppressor
of cytokine signaling (SOCS-1) expressions in the peripheral blood
mononuclear cells (PBMCs) in patients suffering from severe OHSS
was evaluated. They suggest that the normal negative effect of hCG on
PBMCs IL-2 production is lost in women that developed OHSS and
the resulting dysregulation of IL2 expression and SOCS activation,
might be the culprit of OHSS [17].
OHSS has no specific therapy. Outpatient management is usually
possible in women with mild and moderate OHSS. Abdominal
discomfort can be treated with paracetamol. To prevent additional
hemoconcentration women should be encouraged to drink 2 to
3 liters of fluids per day. Women with severe and critical ovarian
hyperstimulation syndrome and who are unable to maintain
adequate oral hydration and/or unable to overcome the discomfort
of abdominal distension with oral analgesia need to be admitted
to hospital. Patients should be considered at risk of thrombosis
secondary to hemoconcentration (daily prophylactic doses of lowmolecular weight heparin is 5000 subcutaneously /day) [1,2]. In the
management of these patients abdominal circumference and fluid
balance are crucial and blood tests must be checked frequently.
Common finding in these patients is hyponatremia and crystalloids
are the first choice for fluid replacement (daily fluid needs change
from 1.5 to 3 l). Volume expanders such as dextran, albumin,
hydroxyethyl starch (HES), and fresh plasma can also be used [1,2].
A few studies have evaluated medications that could be used
in preventing of severe forms of OHSS. Kitsuo et al., analyzed the
efficiency of vascular endothelial growth factor, COX-2, calcium and
aromatize inhibitors. They concluded that targeting calcium pathways
could be beneficial for the vascular permeability control in an OHSS
[18]. Kosmas et al., evaluated different pathways linked to vascular
endothelial growth factor. They found that Everolimus, an inhibitor
of mammalian target of rapamycin (mTOR pathway inhibitor), is
highly successful on ovarian hyperstimulation syndrome in animal
model by reducing ovarian size, number of corpus luteum and
progesterone levels. That finding are promising but future larger
studies should be performed [19]. The other treatment option is
bevacizumab. That monoclonal antibody can lower VEGF production
and ovarian weight what was confirmed in Engin-Ustun et al.,
study [20]. Another promising treatment for prevention of OHSS
is myo-inositol, widely used insulin-sensitizing agent. Turan et al.,
evaluated the efficiency of myo-inositol (MI) alone and compared
with metformine in prevention of OHSS in high risk patients. They
showed that MI and metformine are effective in reducing severity
of hyperstimulation by reducing vascular permeability, VEGF and
COX-2 expressions. Blood oestradiol levels were decreased compared
with control group. These two agents act through distinct mechanisms
but no study examined additional benefit of co-treatment [21]. The
VEGF/VEGFR-2 interaction plays very important role in OHSS
pathogenesis. Eskicioglu et al., in the experimental study, examined
the efficiency of Montelukast compared with Cabergoline in reducing
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Figure 2: Chronology of iatrogenic and spontaneous ovarian hyperstimulation syndrome [16].

the VEGF expression. Cabergoline is a dopamine receptor agonist
and Montelukast is a receptor antagonist of cysteinyl leukotrienes
(they decrease the VEGF expression by inhibiting VEGF receptors
and reduce vascular permeability). While Montelukast had a
significant limiting effect on VEGF expression, vascular permeability
and increased ovarian diameter, Cabergoline was superior in limiting
an increase in body weight and VEGFR-2 expression. These results
proved that both are effective therapies for the prevention of severe
OHSS [22].
Cabergoline (Cb2) is the most popular and examined option
for prevention and treatment of severe OHSS. A first meta-analysis
evaluating impact of Cb2 on the incidence and severity of OHSS
was published in 2010 [23]. The VEGF molecule is crucial for the
increased vascular permeability that determines OHSS. Dopamine
agonists, like Cabergoline, selectively inhibite VEGF-induced
vascular permeability without interfering with angiogenesis. Reduced
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VEGFR-2 phosphorylation seems to underlie this effect. Most studies
of Cb2 administration showed promising results with a daily dose of
0,25-0.5 mg but there are also reported cases a woman who received
Cb2 treatment with the increased dose of 1 mg/day. As there is a lot
of evidence for overactivation of the VEGF/VEGFR2 system which is
major pathologic event leading to OHSS, Cabergoline administration
is a specific method of interrupting this process. Is some cases
complete evasion of the syndrome has not been possible with a daily
0.5 mg dose? Some authors suggest that higher Cb2 doses and longer
treatment duration might be required for these patients. Randomized
controlled trials assessing the efficacy and safety of different doses and
durations of dopamine agonist administration are required [24-26]. It
is suggested that in patients using dopamine agonists the occurrence
of obstetric or neonatal complications is not different from those
seen in normal population [27]. Despite promising study results, the
patient describe in our study refuse to take Cabergoline.
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Conclusion
It has to be emphasize that although the ovarian hyperstimulation
syndrome is characteristic for patients undergoing ovarian
stimulation or assisted reproductive technologies it may also occur in
spontaneous pregnancy. Obstetricians and other specialist should be
aware of the possibility of OHSS in pregnant women manifesting low
abdominal pain in the first trimester. Multidisciplinary approach has
to be taken in managing of those patients who develop OHHS.
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