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Abstract This report is to illustrate two cases of ovarian
hyperstimulation syndrome following the sole administra-
tion of injectable mid-luteal gonadotropin-releasing hor-
mone agonists (triptorelin) for pituitary down-regulation.
Both women underwent egg retrieval, and despite the trans-
fer of good quality embryos, no pregnancy was achieved.
The possible mechanism and management of the condition
were discussed.
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Introduction

Gonadotropin-releasing hormone agonists (GnRH-a) are
now used widely in the controlled ovarian stimulation for in
vitro fertilization (IVF) treatment. Because of their initial
Xare-up eVect, they have been used successfully for the Wrst
time in 1989 by Lanzone et al. to induce an endogenous
luteinizing hormone (LH) peak, follicular maturation and to
provoke follicular rupture in cycles stimulated with clomi-
phene citrate [1]. The following years showed an encourag-
ing use of GnRH-a for the same purpose in cycles
stimulated with the various types of drugs for the IVF treat-
ment [2]. Recently, several cases of ovarian hyperstimula-
tion syndrome (OHSS) following the sole administration of
GnRH-a have been reported in women who underwent IVF

treatment [3–9]. This phenomenon was seen after using
diVerent protocols (early follicular or mid-luteal phase),
diVerent preparations (short-acting and long-acting) and the
diVerent routes of administration of the GnRH-a (intrana-
sal, subcutaneous and intramuscular) [6]. In these diVerent
cases, the egg collection from the multifollicles with subse-
quent successful development of embryos has been
reported [4, 6, 8, 9]. Unfortunately, to date, no successful
pregnancy was reported. This condition may recur in subse-
quent administrations of GnRH-a [6]. We report two cases
of OHSS following the sole administration of injectable
mid-luteal GnRH-a (triptorelin) for pituitary down-regula-
tion.

Case 1

A 35-year-old woman presented to the IVF clinic with a
history of 8 years of primary infertility. Her infertility
work-up including hormonal proWle, diagnostic laparos-
copy and hysterosalpingography was normal. The husband
seminal Xuid analysis also was within normal limits. Her
menstrual cycles were regular. She underwent four cycles
of ovulation induction with husband/intrauterine insemina-
tion (AIH/IUI) without conception. So, the patient was
advised for IVF/intracytoplasmic sperm injection (ICSI)
treatment due to unexplained infertility. She received long
luteal GnRH analog Triptorelin 3.75 mg (Decapeptyl:
Ipsen, Paris; France) on day 21 of the current menstrual
cycle for pituitary down-regulation before commencing
controlled ovarian stimulation for IVF treatment and
embryo transfer. The patient was instructed to present on
the following second or third menstrual cycle or 2 weeks
without menses following the GnRH-a administration. Fif-
teen days after GnRH-a administration, the transvaginal
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examination revealed 12 follicles measuring 16–19 mm in
both ovaries with endometrial thickness of 8.6 mm and no
ascites. Laboratory investigations revealed negative preg-
nancy test, estradiol levels of 13,460 pmol/L, FSH of
0.9 U/L, LH of 1.7 U/L and progesterone of 7.1 ng/mL.
The patient complained of nausea and abdominal bloating.
Based on these Wndings, the diagnosis of OHSS was made.
The decision was taken to continue the IVF treatment, and
ten eggs were retrieved of which seven were fertilized and
the best three embryos (two grade 1 and one grade 2) were
transferred. Progesterone pessaries were used for luteal
phase support. Two weeks after embryo transfer, serum
b-HCG was requested and was negative.

Four months later, the same patient underwent another
cycle of IVF treatment, where she received the same proto-
col. Similarly, the patient had no menses 2 weeks after the
GnRH-a administration. Again, the pregnancy test was neg-
ative and the laboratory investigations showed estradiol
levels of 11,885 pmol/L, FSH of 0.8 U/L, LH of 1.1 U/L
and progesterone level of 6.9 ng/mL. Transvaginal ultraso-
nography revealed endometrium of 9.1 mm and 11 follicles
measuring 15–20 mm. Seven eggs were collected and three
good quality embryos were transferred and the same luteal
phase support medication was described. Twelve days after
ET, the patient experienced vaginal bleeding and the preg-
nancy test was negative.

Case 2

A 26-year-old woman referred to the IVF clinic because of
5 years of unexplained infertility. The infertility work-up
was normal. The patient received the luteal long-acting tri-
ptorelin 3.75 mg for pituitary down-regulation. Two weeks
after the administration, the patient presented with lower
abdominal heaviness. The transvaginal ultrasonogrphy
showed bilateral ovarian follicles nine in number measur-
ing 15–21 mm with moderate amount of free Xuid in the
cul-de-sac, and endometrium of 9.3 mm. Estradiol level
was 9,765 pmol/L. The gonadotropins were low
(FSH = 0.8 U/L and LH = 1.3 U/L). The pregnancy test
was negative. Decision was taken to continue the IVF treat-
ment, and Wve eggs were retrieved of which three fertilized.
Three days after retrieval, two embryos of good quality
were transferred. Progesterone pessaries were described for
luteal phase support. Two weeks later, the pregnancy test
was negative.

Discussion

Ovarian hyperstimulation syndrome following the sole
administration of GnRH-a is extremely rare and the under-

lying pathophysiology of which remains unclear. It has
been reported that the incidence of functional ovarian cysts
is increased following the GnRH-a administration in the
IVF cycles. The incidence of 9.5% was reported [10]. The
precise mechanism by which these cysts are formed is
unknown. Possible explanations include the initial transient
Xare up eVect of the GnRH agonist on gonadotropins [11],
and insuYcient suppression of the circulating gonadotro-
pins to hypophysectomy levels [12]. In contrast to these
studies, the patients in our report had suppressed levels of
FSH and LH, making the stimulatory eVect of these
gonadotrophins unlikely. This observation is in agreement
with previous case reports [4, 8, 9]. Recently, the direct
ovarian stimulation by the GnRH-a has been suggested. In
a retrospective study, Parinaud et al. [4] evaluated 1,075
IVF cycles. In spite of the suppressed levels of gonadotro-
phins, the paradoxical ovarian stimulation with GnRH
analogs was observed in 8.7% of cases. The authors
hypothesized that the certain eVect is probably due to a var-
iation in the expression of ovarian GnRH receptors. How-
ever, the GnRH receptor mRNA has been demonstrated in
the human ovary and granulosa-lutein cells [13]. Moreover,
the occurrence of this condition follows the diVerent prepa-
rations and routes of GnRH-a in two women suVering from
primary infertility and the recurrence in one woman sup-
porting the hypothesis of the direct eVect on the ovary.

In the two present cases, no pregnancy was achieved
despite the transfer of good quality embryos and the ade-
quate endometrium. This observation is consistent with the
previous reports where no pregnancy occurred in similar
cases, but no data were available regarding the quality of
embryos and the endometrial thickness [4, 6, 8, 9]. Com-
mon Wnding in our case reports and the previous reports is
the high levels of E2 at the time of diagnosis. It has been
found that this aberrant rise in serum E2 after GnRH
agonist down-regulation may cause imperfect pituitary
suppression of bioactive gonadotropins, with subsequent
eVects on oocyte quality and implantation [14]. Moreover,
in a prospective randomized study, Andersen et al. [15]
reported reduced implantation rate in women who received
GnRH-a versus human chorionic gonadotropin (HCG) for
ovulation induction. The authors concluded that GnRH-a
induces corpus luteum insuYciency that is responsible for
the low implantation rate in the GnRH agonist-treated
group. The two women in this report received progesterone
for luteal phase support making this hypothesis unlikely.
The activation of the endocrine–paracrine pathway has also
been suggested as another mechanism by which ovarian
hyperstimulation may aVect the IVF results [14].

To date, there is no optimal management of recurrence
of this condition because of the small number of reported
case. In a similar case, Weissman et al. [6] reported that the
same condition recurred in a subsequent cycle despite the
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preventive pretreatment with an oral contraceptive pills.
More recently, successful outcome was reported only in
one case that was managed with GnRH antagonist with low
dose human menopausal gonadotropin in the subsequent
cycle [9].

In summary, the ovarian hyperstimulation after the sole
administration of GnRH agonist is a rare condition that may
recur in following cycles. The true incidence and recur-
rence rate are diYcult to calculate because of the rarity of
this condition. The direct ovarian stimulation by the GnRH
agonist is the possible mechanism of the occurrence of the
OHSS. The optimal management of this condition is still
unclear because of the paucity of data.

ConXict of interest We ensure you that we do not have any conXict
of interest and this paper is not supported by any organization.
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