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			Abstract 

			Background: In the last decade, the number of female patients consulting fertility care units for egg freezing purposes increased. Reasons for oocyte banking for fertility preservation might be prevention of either premature ovarian insufficiency (e.g. due to cancer treatments, the so-called medical-freezing) or preventing the age-related fertility decline that is commonly termed “social egg freezing”. The duration of oocyte storage depends on the initial age of the patient at oocyte retrieval, their social background, relationship status and civil status. 

			Case: We present one case of a zona-free ICSI after warming of oocytes that had been vitrified 4 years before (at patient´s age 37) for oocyte banking. The oocyte left the zona in the last step of the warming procedure. ICSI was performed and the resulting pronuclear stage (2PN) was incubated in a time-lapse culture device up to blastocyst stage. The elective single ET of this blastocyst resulted in the livebirth of a healthy boy at 39 weeks of gestation. 

			Conclusion: ART units start to warm/thaw the oocytes of banking patients for non-medical indications. Patients consulting fertility care units for social egg freezing often differ from oocyte donors by their possibly advanced age and might therefore show a higher incidence of oocyte abnormalities. It is worth to inject zona-free oocytes and to observe them in a time-lapse device in order to observe a possible disaggregation of the blastomeres that might result in a multiple pregnancy if transferred in an earlier stage than morula or blastocyst. 
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			Introduction

			From the biological and medical point of view non-medical indicated oocyte freezing offers new perspectives especially for women between 25 and 33 years before the proportion of aneuploid oocytes rises dramatically [1]. Vitrification started to be applied in the daily labaratory routine worldwide since 2011 and is still often accompanied by the former slow freezing protocols [2]. This new technique is now the gold standard method in ART laboratories for mature oocytes [3,4]. The case presented herein describes a 37-year old patient, consulting the university´s fertility care unit (UniKiD) in 2012. The patient decided to perform two cycles of controlled ovarian hyperstimulation and cryoprotection of the obtained MII oocytes for non-medical reasons. Interestingly, the patient was in a relationship in 2012, but denied to get pregnant at that time.

			Case Report 

			Two cycles of ovarian hyperstimulation were performed with a long agonist protocol with recombinant follicle stimulating 

hormone (Puregon®, Merck Sharp & Dohme B.V., BN Haarlem, Netherlands) combined with human menopausal gonadotropin (Menogon ®, Ferring International, Saint-Prex, Switzerland) within 3 months. Eight oocytes were cryopreserved in the first cycle (5 have been frozen with slow freezing (Sydney IVF Mature Oocyte Kit, Cook Medical, Limerick, Ireland) and 3 were vitrified (Vit Kit®Freeze, Irvine Scientific, Newtown mount kennedy, Co. Wicklow, Ireland) using Cryotop ® devices (Kitazato, Tokyo, Japan). 

			12 oocytes were vitrified in the second cycle using the same media and devices. All procedures were performed according to manufacturer´s standard protocols. This patient returned to our clinic 4 years later with the same male partner without occurrence of a naturally conceived pregnancy in between. For the frozen embryo transfer procedure, all the slow frozen oocytes from the first attempt and five vitrified oocytes from the second attempt were thawed/warmed (Vit Kit®Thaw, Irvine Scientific) and 7 of them survived and were injected by ICSI (Nikon Eclipse microscope, Nikon Instruments Europe BV, Amsterdam, Netherlands) with Eppendorf micromanipulation, Eppendorf AG, Hamburg, Germany) 4.5 hours after thawing/warming. Prior to ICSI, 1 of the 5 oocytes that had been slow frozen and also 2 of the vitrified oocytes were degenerated. Sperm preparation and ICSI were performed according to the centres´ standards. 2PN check was performed 19h after ICSI and embryo culture (Continuous Single Culture Complete Medium®, Irvine Scientific) was performed in an embryoscope® (Vitrolife, Göteborg, Sweden).

			Result
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			Herein, we will focus on the fate of the zona-free oocyte that resulted from the vitrified cohort (Figure 1). The oocyte coincidentally left the zona in the last step of the warming procedure. The zona was photographed and 2 cracks were visible (Figure 1). The zona-free oocyte was handled with care and injected by ICSI together with the other oocytes. As 2PN were visible on the next morning, this 2PN was cultured in the embryoscope® as well as the other 4 fertilized oocytes. Despite of an early reverse division (2-3-2 blastomeres), the embryo developed regularly and formed a blastocyst (grade 6AA) that was transferred to the patient in an artificial cycle with estrogen supplement (Estradot 100µg, Novartis Pharma GmbH, Nürnberg, Germany) on day 6 of progesterone supplement (Crinone®, Merck, Darmstadt, Germany) (Supplement embryoscope® video). The patient reported 2 positive hCG blood tests (9 and 16 days after the transfer) and a clinical pregnancy approved by ultrasound. The patient delivered a healthy boy (2790g, 49cm) in the 39th week of gestation by caesarean section. 

			Discussion 

			This is the first case-report of a livebirth after ICSI of an oocyte that turned out zona-free after warming of oocytes vitrified for non-medical reasons. Despite its function in protecting the oocyte from polyspermic and cross-species penetration, the zona supports contact between blastomeres in early embryonic development until compaction during morula stage. Generally, in most ART labs zona-free oocytes are discarded. The number of reports and case reports about ICSI of zona-free oocytes is limited [5]. Bodri et al. [6] reported about the zona-free ICSI procedure after removal of damaged zonas in 32 cases with ET of vitrified/warmed blastocysts. Already 20 years ago, Ding et al. tried to rescue one zona-free oocyte each in two couples with culturing up to blastocyst stage in order to avoid the physical and psychological burden of cycle cancellation for these patients [7]. 

			Stanger et al. [8] treated a couple in two consecutive cycles with only zona-free oocytes. In the first cycle, the embryos arrested on day 2, in the second attempt the corona cells had not been removed prior to the ICSI procedure and a clinical pregnancy occurred after a day 3 ET. In order to circumvent the loss of blastomere contact, the zona-free pronuclear stages or embryos could be retransferred in empty zonas [9]. The largest study on the morphology of zona-free oocytes was conducted by Ueno et al. with 97 zona-free oocytes compared with zona-intact oocytes [10].

			They could not find any difference in neither fertilization rate nor cleavage and blastocyst formation rate. 

			Blastocysts were vitrified/warmed and led to the same clinical pregnancy rate, duration of gestation and no statistical differences regarding birthweight were observed [10]. Taken together, the damage of the zona might occur during follicular growth even in cases of natural cycle IVF or after ovum pick-up during denudation. All reports available state the careful handling of zona-free oocytes during ICSI procedure and embryo culture. Time-lapse culturing simplifies the identification of any abnormalities during embryo development. Therefore, the use of zona-free oocytes should be considered especially in patients with a very low number of oocytes available. However, when choosing zona-free embryos for transfer it is mandatory to culture them to the blastocyst stage to prevent possible monozygotic multiples due to separation of single blastomeres before compaction occurs.
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Figure 1: The zona-free oocyte and ts zona after warming (200x
magnification). Both sides with cracks are marked with an arrow.
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