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Introduction

Ovarian hyperstimulation syndrome (OHSS) is a poten-
tially life-threatening complication. OHSS occurs as a
result of excessive ovarian stimulation, typically as a
result of ovarian stimulation with gonadotrophins.
However, OHSS also has been reported to occur in spon-
taneous pregnancies [1-3]. In this paper, a case of quadru-
plet pregnancy complicated by ovarian hyperstimulation
syndrome is reported. The patient conceived after sponta-
neous ovulation. However, she had previously undergone
ovarian stimulation. This case is uncommon and interest-
ing with regard to the kinetics of the symptoms.

Case Report

A 32-year-old female, gravida 1 para 1, was referred to
another clinic because of secondary infertility on December 2,
2010. Her past obstetrical and familial histories were unremark-
able. She had an ovulatory disorder, but her hormonal testing
was normal. She had been receiving ovarian stimulation using
clomiphene citrate (CC) and FSH. The last administration of
CC started on February 12, 2011, on day 5 of her menstrual
cycle, and a 150 IU FSH injection was administered on days 8
and 10 of the cycle. The development of two follicles was
detected on ultrasound (US) examination. She was followed up
without hCG injection. Her basal body temperature (BBT) con-
tinued to be low. After that, menstruation began on March 14.
She visited that clinic again due to a complaint of abdominal
discomfort on May 2. Her urinary pregnancy test was positive.
Her last menstrual period was from April 1 to April 6. Ovula-
tion was estimated to have occurred on April 20 based on the
BBT (Figure 1). US examination showed enlarged ovaries and
ascites. Moreover, hemoconcentration (hct 45.0%, hgb 15.3
g/dl) was noted on laboratory tests. She was suspected of having
OHSS. She consulted our hospital on May 3, and was admitted

on May 5. On admission, she had severe abdominal pain and
discomfort. Her body weight had increased 4 kg during a period
of three days. US examination showed enlarged bilateral ovaries
(right ovary, 79 mm; left ovary, 70 mm) (Figure 2) and massive
ascites (Figure 3). Laboratory testing showed hct of 38.4% and
hgb of 13.0 g/dl. Hypoproteinemia was noted (total plasma
protein 5.2 g/dl and albumin 2.9 g/dl). Her thyroid-stimulating
hormone and free T4 levels were normal (3.6 uIU/ml and 0.82
ng/dl, respectively). CA125 was elevated (363.6 U/ml). CA19-
9 and CEA were normal (11.6 U/ml and 0.4 ng/ml, respec-
tively). The serum LH and FSH levels were both < 0.1 mIU/ml.
The serum estradiol level was 2759.8 pg/ml. The urinary hCG
level was 114.2 mIU/ml on the day of admission and 693.0
mIU/ml two days later. Intravenous fluids were administered to
maintain a fluid balance and prevent hemoconcentration. On
May 9, her complaints of abdominal pain and discomfort were
decreased. On May 18, at six weeks of gestation, she was dis-
charged from our hospital. At this time, four intrauterine gesta-
tional sacs were found on US examination (Figure 4). On May
24, at six weeks and six days of gestation, a fetus with a heart
beat was detected in each of the four gestational sacs on US
examination. The patient requested an induced abortion. After
obtaining informed consent, the operation (dilatation and curet-
tage) was performed on June 2. Her postoperative course was
uneventful. Bilateral ovaries were normalized on June 24.

Summary
Ovarian hyperstimulation syndrome (OHSS) commonly occurs as a complication of ovarian stimulation with gonadotrophins.

Spontaneous OHSS is an extremely rare event, but can occur as a result of stimulation with pregnancy-derived hCG. We herein
report a case of quadruplet pregnancy complicated by OHSS with spontaneous ovulation. The patient had previously undergone
ovarian stimulation with clomiphene citrate plus FSH. After that, she conceived spontaneously and developed OHSS after three
weeks of amenorrhea. The OHSS was managed by conservative treatment and improved at six weeks of gestation. However, a
quadruplet pregnancy became apparent on ultrasound examination. The patient therefore elected to have an induced abortion.
Besides the conception in the cycle without administration of exogenous gonadotrophins, the symptoms in this case had the same
kinetics as iatrogenic OHSS caused by ovarian stimulation.
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Figure 1. — Menstrual cycle and ovarian stimulation. 
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Discussion

OHSS is a disease characterized by massive ovarian
enlargement together with a fluid shift into extravascular
compartments. The development of ascites, hypovolemia,
oliguria, and thromboembolism occur as a result of the
hemoconcentration and coagulation disturbance. This
condition is typically seen as a complication of pharma-
cological ovarian stimulation.

On the other hand, spontaneous OHSS has been report-
ed to be associated with a mutation in the FSH receptor
gene [4], hypothyroidism [5], and hydatidiform moles
with abnormally high hCG values [6].

Delbaere et al. [7] have described the differences of
chronology between iatrogenic and spontaneous OHSS.
The development of OHSS is thought to be related to
hCG, with exogenous hCG inducing ovulation in iatro-
genic OHSS or endogeneous pregnancy-derived hCG in

spontaneous OHSS. The follicular recruitment and
enlargement occur during ovarian stimulation with
exogenous FSH in iatrogenic OHSS. Iatrogenic OHSS
has been reported to usually develop at between three and
five weeks of amenorrhea and then it starts to improve
after six weeks of pregnancy [7]. On the other hand, the
follicular recruitment and enlargement by pregnancy-
derived hCG has been reported to start at between six and
ten weeks of amenorrhea in patients with spontaneous
OHSS [7]. The hCG level usually peaks between eight
and ten weeks of pregnancy. The development of sponta-
neous OHSS is therefore expected to occur at between
eight and 12 weeks of amenorrhea [7].

In this case, ovarian stimulation has been previously
performed using CC plus FSH. However, the patient con-
ceived after spontaneous ovulation. Her symptoms of
OHSS appeared after three weeks of amenorrhea and
improved at six weeks of gestation. Besides the concep-

Figure 2. — Ultrasound image of the enlarged ovaries on the day
of admittance to hospital. (a) Right ovary; (b) Left ovary.

Figure 3. — Ultrasound image with the ascites on the day of
hospital admittance.
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tion in the cycle without the administration of exogenous
gonadotrophins, the symptoms had the same kinetics as
that of iatrogenic OHSS. This case is uncommon and
interesting with regard to the kinetics of the symptoms.
The correlation between previous administration of CC
plus FSH and the development of symptoms are uncer-
tain.

References
[1] Chae H.D., Park E.J., Kim S.H., Kim C.H., Kang B.M., Chang Y.S.:

‘‘Ovarian hyperstimulation syndrome complicating a spontaneous
singleton pregnancy: a case report’’. J. Assist. Reprod. Genet.,
2001, 18, 120.

[2] Michaelson-Cohen R., Altarescu G., Beller U., Reens R., Halevy-
Shalem T., Eldar-Geva T.: ‘‘Does elevated human chorionic
gonadotropin alone trigger spontaneous ovarian hyperstimulation
syndrome?’’. Fertil. Steril., 2008, 90, 1869. 

[3] Lussiana C., Guani B., Restagno G., Rovei V., Menato G., Revelli
A., Massobrio M.: ‘‘Ovarian hyper-stimulation syndrome after
spontaneous conception’’. Gynecol. Endocrinol., 2009, 25, 455.

[4] Smits G., Olatunbosun O., Delbaere A., Pierson R., Vassart G.,
Costagliola S.:‘‘Ovarian hyperstimulation syndrome due to a muta-
tion in the follicle-stimulating hormone receptor’’. N. Engl. J. Med.,
2003, 21, 760.

[5] Nappi R.G., Di Naro E., D’Aries A.P., Nappi L.: ‘‘Natural pregnan-
cy in hypothyroid woman complicated by spontaneous ovarian
hyperstimulation syndrome’’. Am. J. Obstet.Gynecol., 1998, 178,
610.

[6] Ludwig M., Gembruch U., Bauer O., Diedrich K.: ‘‘Ovarian hyper-
stimulation syndrome (OHSS) in a spontaneous pregnancy with
fetal and placental triploidy: information about the general patho-
physiology of OHSS’’. Hum. Reprod., 1998, 13, 2082.

[7] Delbaere A., Smits G., Olatunbosun O., Pierson R., Vassart G.,
Costagliola S.: ‘‘New insights into the pathophysiology of ovarian
hyperstimulation syndrome. What makes the difference between
spontaneous and iatrogenic syndrome?’’. Hum. Reprod., 2004, 19,
486.

Address reprint requests to:
S. SUGAYA, M.D.
Department of Obstetrics and Gynecology
Joetsu General Hospital
148-1, Daidofukuda, Joetsu City
943-8507 (Japan)
e-mail: mususu@msg.biglobe.ne.jp

Figure 4. — Ultrasound image showing four gestational sacs in the uterus. 
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