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ABSTRACT
Empty follicle syndrome (EFS) is the complete failure to retrieve oocytes after 
ovarian stimulation, despite apparently normal follicular development and adequate 
follicular steroidogenesis. Two variants of EFS have been described: the genuine 
form, which occurs in the presence of adequate circulating βhCG or LH levels at the 
time of oocyte aspiration, and the 'false' form, which is associated with serum hCG/
LH levels below a critical threshold. In our patient, after an accepted protocol of 
ovarian stimulation with human menopausal gonadotropin and follitropin alfa and 
subsequent follicular maturation with choriogonadotropin alfa, no oocyte clusters 
were obtained in the ultrasound-guided puncture, so an attempt was made to use 
other strategies aimed at correcting this situation. The treatment and prognosis of 
these patients are still poorly understood. Large multicenter studies and systematic 
reviews are needed to increase understanding of EFS and thus its management, 
designing better strategies as we tried to do with our patient with the use of double 
discharge for oocyte maturation.
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RESUMEN
El síndrome del folículo vacío (SFV) es el fracaso total para recuperar los ovocitos 
después de la estimulación ovárica, a pesar de un desarrollo folicular aparentemente 
normal y una esteroidogénesis folicular adecuada.  Se han descrito dos variantes 
de SFV: la forma genuina, que ocurre en presencia de niveles adecuados de hCGβ 
circulante o de LH en el momento de la aspiración de ovocitos, y la forma 'falsa', que 
se asocia a niveles séricos de hCG/LH por debajo de un umbral crítico. En nuestra 
paciente, tras un protocolo aceptado de estimulación ovárica con gonadotropina 
menopáusica humana y folitropina alfa y posterior maduración folicular con 
coriogonadotropina alfa no se obtuvieron cúmulos ovocitarios en la punción 
ecoguiada, con lo que se trató de emplear otras estrategias encaminadas a corregir 
esta situación. El tratamiento y el pronóstico de estas pacientes aún no se conocen 
bien.  Se necesitan grandes estudios multicéntricos y revisiones sistemáticas para 
aumentar la comprensión del SFV y así, su manejo, diseñando mejores estrategias 
como tratamos de hacer con nuestra paciente con el empleo de doble descarga para 
maduración ovocitaria. 
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IntroductIon

Empty follicle syndrome (EFS) is defined as the total inability to retrieve 
oocytes after controlled ovarian stimulation, multiple follicular growth 
monitoring and ovarian puncture with follicular aspiration, despite ap-
parently normal ovarian follicle development and adequate estradiol 
production by the granulosa cells. Its incidence is practically anecdot-
al (0.045 %-3.5 %)(1), but it has a strong emotional impact on infertile 
patients. Its etiopathogenesis is uncertain in most cases. Among the 
risk factors, any noxa that may provoke excessive pituitary suppression 
stands out. We present the case of a patient with ovarian endometriosis 
and decreased basal LH levels, probably secondary to the prolonged 
use of oral combined contraceptives in a continuous regimen.
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case report 

This is a couple with primary infertility of 4 years 
of evolution. He was 38 years old and reported 
no family or personal history of interest. She 
was 34 years old and had no relevant family his-
tory. Her medical and surgical history included 
a bilateral laparoscopic ovarian cystectomy for 
endometriomas of 10 and 15 cm in maximum 
diameter, at 28 years of age, without radiolog-
ical findings of deep endometriosis. Regarding 
the gynecological-obstetric history, she was 
nulligesta, had menarche at 10 years of age, pre-
sented a menstrual formula 4/28 and was a user 
of combined oral contraceptives (COC) in contin-
uous regimen since the intervention, which have 
significantly improved the symptoms of pelvic 
pain, dyspareunia and dyschezia. 

The patient had a body mass index (BMI) of 24.52 
kg/m2. Physical examination and genital inspec-
tion found no pathology. In the hormonal study 
in early follicular phase, she presented the fol-
lowing values: follitropin (FSH) 3.18 IU (3.5-12.5 
U/l), lutropin (LH) 0.7 U/I (2.5-12.5 U/l), estradi-
ol 10 pg/mL (26.7-156 pg/mL) and antimüllerian 
hormone (AMH) 3.06 ng/mL (1.20-9.20 ng/mL). 
Ultrasonographically, a 25 mm endometrioma 
was observed in the right ovary. The total antral 
follicle count (AFR) in early follicular phase was 
12. The patient provided a hysterosonosalpingo-
gram (HSSG) which showed both fallopian tubes 
to be patent and of normal sonographic mor-
phology. The couple had a sperm count of 80 
million/mL with normal motility and morpholo-
gy (according to World Health Organization cri-
teria, year 2010). The karyotypes of both were 
normal. The male did not carry mutations for 
cystic fibrosis (panel of 50 mutations).

A controlled ovarian stimulation cycle was start-
ed for in vitro fertilization procedure with hu-
man menopausal gonadotropin and follitropin 
alfa, associated with GnRh antagonists. For oo-
cyte maturation, a dose of 250 mcg of choriogo-
nadotropin alfa was administered 36 hours after 
follicular puncture. On the day of trigger, the es-
tradiol level was 4.267 pg/mL (3.5-12.5 U/l) and 
the count of antral follicles (AFR) greater than 17 
mm was 10.

Prior to the second cycle of ovarian stimulation, 
COC was discontinued for 2 cycles prior to stim-
ulation to avoid excessive pituitary suppression 
as a consequence of prolonged COC use. Follitro-
pin alfa 300 IU/day was administered, followed 
by follitropin alfa together with lutropin alfa 300 
IU for follicular development, associated with 
GnRh antagonists, and triptorelin together with 
choriogonadotropin alfa from day 6 of stimula-
tion initiation (dual-discharge strategy: GnRH 
analogue 0.2 mg at 40 hours and hCG 250 mcg 
at 34 hours prior to follicular puncture) for oo-
cyte maturation. After follicular puncture, 22 
oocyte clusters, 18 mature oocytes and 7 blas-
tocyst stage embryos were obtained (Figure 1). 
The 7 embryos were frozen and subsequently a 
replacement cycle was performed with oral es-
tradiol valerate (6 mg/day) for elective single em-
bryo transfer (quality according to ASEBIR AB), 
without using preimplantation genetic diagnosis, 
which resulted in a healthy male newborn, by 
vaginal delivery, with a birth weight of 3,450 g.

dIscussIon 

Empty follicle syndrome (EFS) is defined as the 
total inability to retrieve oocytes after controlled 
ovarian stimulation, multiple follicular growth 

Figure 1. StageS oF embryonic development. a) mature oocyte. b) embryo at the 8-cell Stage (day +3). c) embryo at blaStocySt Stage (day 
+5).
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monitoring and ovarian puncture with follicular 
aspiration (oocyte retrieval), despite apparently 
normal development of the ovarian follicles and 
adequate estradiol production by the granulosa 
cells(1). During follicular development, the grow-
ing oocyte will be surrounded by cumulus cells, 
and these, in turn, are attached to granulosa 
cells that tightly bind the oocyte to the follicle 
wall(2). The physiological LH peak at mid-cycle, 
which can be mimicked by administration of 
choriogonadotropin or gonadotropin-releasing 
hormone analog, promotes ruptures of the in-
tercellular junctions and allows the cumulus-oo-
cyte complex to float freely in the follicular fluid 
so that it can be aspirated(3).

In clinical practice, the number of oocytes re-
trieved at the time of retrieval is usually lower 
than the number of follicles punctured, with 
complete failure of retrieval being an exception-
al situation. There is a wide range of prevalence 
ranging from 0.045 to 7 %, as reported in the sci-
entific literature(4,5).

The pathophysiology of EFS is still unknown. 
Multifactorial causes have been described. First 
of all, errors in the administration of medication 
for oocyte maturation between 34 and 38 hours 
before follicular puncture ('false EFS') should be 
ruled out(6). There is a possibility in this case that 
the recombinant hCG injection was not correctly 
administered. In addition, pericentric inversions 
in chromosome 2 have been described(7), but this 
cause was ruled out in our patient thanks to mo-
lecular karyotyping of the patient by means of mi-
croarrays. On the other hand, the administration 
of gonadotropin-releasing hormone analog for 
oocyte maturation will produce a flare-up effect 
releasing LH and FSH, analogous to the natural 
cycle, which is essential for final oocyte matura-
tion(8), which is different from the trigger with hCG 
that only causes LH elevation. The FSH increase 
helps in nuclear maturation, resumption of meio-
sis and cumulus expansion and also induces the 
formation of the LH receptor in the granulosa 
cells at the end of the follicular phase(9).

It is evident that the use of combined contra-
ceptives will lead to a marked decrease in basal 
levels of LH and, moreover, this transitory inhi-
bition will be correlated with the time and dose 
of exposure to the drug(10). Therefore, in our pa-

tient we proposed as an initial strategy to sus-
pend the COC for a minimum period of time, as 
long as it did not exacerbate the symptoms of 
endometriosis.  

There is moderate quality evidence confirming 
a lower rate of live births and ongoing gesta-
tions after COC pretreatment in GnRH antag-
onist stimulation protocols compared to no 
pretreatment (6 RCTs, OR 0.74, 95% CI 0.58-
0.95, 1335 women)(11); the type of COC used in 
the studies was heterogeneous with respect to 
estrogen and progestin components, as well 
as days of initiation or duration. The duration 
ranged from 12 to 28 days. Another important 
condition with some heterogeneity across stud-
ies is the washout period between discontinu-
ation and initiation of stimulation(12). Although 
it has not been found in the studies that the 
cause of a lower pregnancy rate is due to the 
occurrence of an empty follicle syndrome, this 
strategy could be considered as a theoretical 
risk to avoid in our patient's situation.

The ESHRE (European Society of Human Repro-
duction and Embryology) does not recommend 
pretreatment with COCs in GnRH antagonist 
protocol due to reduced efficacy(13). 

In addition, Noushin et al. in a recent study con-
clude that the use of double shock to induce 
ovulation together with delayed puncture af-
ter trigger administration (following the GnRH 
agonist and hCG agonist regimen, 40 and 36 h 
prior to puncture, respectively) shows a signifi-
cant increase in the number of mature oocytes, 
number of fertilized and transferable embryos, 
which speaks in favor of being a safe treatment 
strategy to decrease EFS(14).

In conclusion, the empty follicle syndrome(15) is a 
very rare entity that will have a strong emotion-
al impact on the patient and a high economic 
cost. Currently, its etiopathogenesis is uncertain 
when a correct administration of the drugs that 
will allow the final oocyte maturation is ensured. 
Novel strategies such as oocyte maturation with 
double flushing to trigger ovulation are good for 
decreasing its prevalence, as was used in our 
case, thus adding a new management option 
in the arsenal for this rare, but distressing and 
challenging condition.
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