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7. OOCYTE RETRIEVAL
Oocyte retrieval is a particularly sensitive procedure and special attention should be given to 
temperature and pH as well as effi cient and quick handling.

7.1 An identity check before the oocyte retrieval is mandatory.
7.2 The time between oocyte retrieval and culture of washed oocytes should be minimal. Prolonged 

oocyte exposure to follicular fl uid is not recommended. 
7.3 Appropriate equipment must be in place to maintain oocytes close to 37°C. Flushing medium, 

collection tubes and dishes for identifying oocytes should be pre-warmed. 
7.4 Follicular aspirates should be checked for the presence of oocytes using a stereomicroscope and 

heated stage, usually at 8-60x magnifi cation. Exposure of oocytes to light should be minimised.
7.5 Timing of retrieval, number of collected oocytes and the operator should be documented.

The guideline was published 
for open review. 106 comments 
were assessed and if relevant 
incorporated in the guideline. 
(see the review report on 
the Eshre website)
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8. SPERM PREPARATION 
Before starting a treatment cycle, at least one diagnostic semen analysis should be performed according 
to the protocols described in the World Health Organization (WHO) manual (World Health Organization, 
2010). In addition, a test sperm preparation may be advisable in order to propose the most adequate 
insemination technique (IVF/ICSI). Patients should be given clear instructions regarding the collection 
of the sperm sample (hygiene, sexual abstinence, timing etc.). A frozen back-up sample should be 
requested if sperm collection difficulty on the day of oocyte retrieval is anticipated. 

Sperm preparation aims to: 

 − eliminate seminal plasma, debris and contaminants; 
 − concentrate progressively motile sperm; 
 − select against morphologically abnormal sperm. 

8.1 Semen samples should be collected into sterile, plastic containers (tissue grade, sperm-toxicity 
tested). The use of spermicidal condoms, creams or lubricants must be avoided. The container 
should be clearly labelled and correct identification should be confirmed by the patient. Collection 
should be preferably performed in a room near to the laboratory. After collection, the sample 
should be delivered to the laboratory as soon as possible avoiding extreme temperatures (< 20°C 
and > 37°C). Sperm analysis and preparation should start within 1 h of collection. Prolonged 
sperm exposure to seminal plasma is not recommended.

8.2 Records should be kept of the type of container used, the time and place of collection and the 
time interval between collection and analysis/preparation. The use of medication, fever during the 
previous months and completeness of the ejaculate collection should be documented.

8.3 The following data on sperm preparation should be documented: 
 − sample origin (ejaculate/epididymal/testicular, donor/partner, fresh/frozen);
 − preparation method;
 − pre- and post-preparation sperm parameters and any dilution carried out;

8.4 An appropriate sperm preparation method should be chosen according to the characteristics 
and origin of individual samples. The swim-up technique and discontinuous density-gradient 
centrifugation are most frequently used and widely accepted. 

8.5 In case of azoospermia on the day of oocyte retrieval and in the absence of a back-up sample, 
alternative sperm retrieval procedures or oocyte cryopreservation should be considered.

8.6 For patients diagnosed with blood-borne viruses, extensive semen preparation by density-
gradient centrifugation followed by swim-up is recommended. Depending on the serological 
status, it is recommended to freeze the prepared sperm suspension and to test its viral load 
before release. Only viral-free suspensions should be used for ART.
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9. INSEMINATION OF OOCYTES
Oocytes can be inseminated by conventional IVF or by ICSI. The insemination/injection time should be 
decided based on the number of hours elapsed from ovulation trigger and/or oocyte retrieval, also keeping 
in mind that fertilisation will need to be checked 16-18 h later.

9.1 CONVENTIONAL IVF
9.1.1 The number of progressively motile sperm used for insemination must be sufficient to optimise 

the chance of normal fertilisation. Typically, a progressively motile sperm concentration ranging 
between 0.1 and 0.5x106/ml is used. 

9.1.2 The final sperm suspension should be in a medium compatible with oocyte culture. The 
fertilisation medium should contain glucose to allow for appropriate sperm function.

9.1.3 A double-check of identity of gametes at the time of insemination procedure is mandatory.
9.1.4 Records should be kept of the time of insemination, the operator and the concentration of 

progressively motile sperm used.
9.1.5 Co-incubation of cumulus oocyte complexes and sperm is usually performed overnight, although 

a shorter period may be sufficient.

9.2 ICSI PROCEDURE
9.2.1 Preparation of oocytes for ICSI
When removing cumulus cells from oocytes, hyaluronidase concentration and exposure should be kept 
to a minimum. In order to prevent oocyte damage, pipettes with appropriate lumen size should be used 
and vigorous pipetting avoided. After denudation, oocytes should be thoroughly washed to remove traces 
of hyaluronidase. The maturation stage of the oocytes should be recorded. Current evidence does not 
suggest that denudation should be performed at a specific time between oocyte recovery and ICSI. 
However, since denuded oocytes are more vulnerable to pH changes, the timing of denudation should be 
kept close to the timing of injection.

9.2.2 The injection procedure
Records should be kept of the injection time (start and end of the procedure) and the performing 
operator. The duration of sperm identification and immobilisation followed by injection should be 
minimised. The number of oocytes transferred to the injection dish should relate to operator’s skills and 
sperm quality. During ICSI, the following points are important:

 − Only mature oocytes should be injected.
 − Oocyte morphology should be recorded. Giant oocytes or oocytes with a very large polar body 

should not be injected.
 − Morphologically normal, motile sperm should be selected. 
 − Tail membrane breakage should be posterior to the midpiece, and performed immediately before 

the injection of each individual oocyte.
 − Polar body should be away from the injection site.
 − Oolemma rupture should be assured prior to sperm injection.
 − Appropriate temperature and pH should be maintained during injection.

Viscous substances such as polyvinylpyrrolidone (PVP) can be used to facilitate sperm manipulation. 

In case of only immotile sperm cells, a non-invasive vitality test can be used to select viable sperm for 
injection. After injection, oocytes should be washed prior to culture.

9.2.3 A double-check of identity of gametes before starting injection is mandatory.
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10. SCORING FOR FERTILISATION
10.1 All inseminated or injected oocytes should be examined for the presence of pronuclei (PN) and 

polar bodies at 16-18 h post insemination. For conventional IVF, cumulus cells must be removed 
and normally fertilised (2PN) oocytes transferred into new dishes containing pre-equilibrated 
culture medium.

10.2 Fertilisation assessment should be performed under high magnifi cation (at least 200x), using 
an inverted microscope equipped with Hoffman or equivalent optics (or a suitable time-lapse 
microscopy device), in order to verify PN number and morphology.

10.3 Embryos derived from ≥ 3PN oocytes should never be transferred or cryopreserved. Even if no 
transferable embryos derived from 2PN oocytes are available, the use of embryos derived from 
1PN oocytes or oocytes showing no PN is not recommended.

In vitro fertilization (IVF): an ART 
procedure that involves extracorporeal 
fertilization. Intracytoplasmic sperm 
injection (ICSI): a procedure in which 
a single spermatozoon is injected 
into the oocyte cytoplasm. 
(WHO-ICMART glossary)
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11. EMBRYO CULTURE  
AND TRANSFER

In order to optimise embryo development, fluctuations of culture conditions should be minimised. 
Precautions must be taken to maintain adequate conditions of pH and temperature to protect embryo 
homeostasis during culture and handling. 

11.1 Different approaches or culture systems can be used in order to optimise embryo development. 
11.1.1 A culture medium designed for embryo development should be used, e.g. sequential or single-

step media.
11.1.2 The type and number of incubators should be appropriate to the workload.
11.1.3 Oil overlay minimises changes to temperature, pH and osmolality. 
11.1.4 For traceability purposes, single embryo culture is advisable.
11.1.5 For blastocyst culture, a low oxygen concentration should be used.
11.2 Embryo scoring should be performed at high magnification (at least 200x, preferably 400x) using 

an inverted microscope with Hoffman or equivalent optics. Evaluation of cleavage-stage embryos 
should include cell number, size and symmetry, percentage of fragmentation, granulation, 
vacuoles and nuclear status (e.g. multinucleation). Blastocyst scoring should include expansion 
grade, blastocoel cavity size, and morphology of the inner cell mass (ICM) and trophectoderm 
(TE). Assessment should be performed at standardised times post insemination. Embryo 
development can also be assessed using time-lapse imaging, allowing a more precise evaluation 
of the timing of consecutive events while not interfering with the embryo culture environment. 

11.3 Embryo quality assessment records should include the operator(s), date and time of assessment 
and embryo morphological characteristics.

11.4 Embryo selection for transfer is primarily based on developmental stage and morphological 
aspects. Other selection parameters, such as time-lapse kinetics, may be considered.

11.5 Single embryo transfer is recommended to avoid multiple pregnancies. The decision on the 
number of embryos to transfer should be based on embryo quality and stage of development, 
female age, ovarian response and rank of treatment. It is advisable not to transfer more than two 
embryos.

11.6 Supernumerary embryos may be cryopreserved, donated to research or discarded, according to 
their quality, patient wishes and national legislation. 

11.7 For the transfer procedure, the patient records should include: 
 − date and time of embryo transfer;
 − name of the operator;
 − name of the practitioner performing the transfer;
 − number, developmental stage and quality of embryo(s) at the time of transfer; 
 − type of catheter used; 
 − fate of supernumerary embryos; 
 − details about the procedure, e.g. presence of blood, retained embryo(s).

11.8 If the laboratory is some distance from the embryo transfer room, arrangements should be made 
to maintain temperature and pH whilst transporting embryos.

11.9 A double identity check of the patient, the patient file and the culture dish(es) is mandatory 
immediately before the transfer.
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12. CRYOPRESERVATION
Cryopreservation can be performed for gametes, embryos and tissues.

12.1 Facilities should be available to cryopreserve and store biological material. 
12.2 Different cryopreservation approaches, including slow freezing and vitrification, can be used 

according to the type of biological material. 
12.2.1 For sperm, slow freezing is still the method of choice, but rapid cooling is a possible alternative. 
12.2.2 For oocytes, vitrification has been reported to be highly successful and is recommended.
12.2.3 For cleavage-stage embryos and blastocysts, high success rates have been reported when using 

vitrification. However, for pronuclear and cleavage-stage embryos, good results can also be 
obtained using slow-freezing methods.

12.2.4 For tissues, the method of choice is slow freezing, but vitrification of ovarian tissue is an option.
12.3  In order to minimise any risk of transmission of infection via LN2: 
12.3.1 Contamination of the external surface of cryo-devices should be avoided when loading them with 

samples.
12.3.2 Safety issues have been raised regarding direct contact of the biological material with the LN2; 

however, at this point closed devices cannot be favoured over open devices. Laboratories should 
make decisions based upon their results, risk analysis and regulations in place.

12.3.3 Specimens from sero-positive patients should be stored in high-security closed devices. 
Dedicated vapour phase tanks are recommended.  

12.4 At cryopreservation, documentation on biological material should include: 
 − Labelling of devices;
 − Cryopreservation method;
 − Date and time of cryopreservation;
 − Operator;
 − Embryo quality and stage of development;
 − Number of oocytes or embryos per device;
 − Number of devices stored per patient;
 − Location of stored samples (tank, canister).

12.5 Cryo-devices must be clearly and permanently labelled with reference to patient details, 
treatment number and/or a unique identification code.

12.6 A periodic inventory of the contents of the cryobank is recommended, including cross-referencing 
contents with storage records.

12.7 At thawing, documentation on biological material should include: 
 − Thawing method;
 − Date and time of thawing;
 − Operator;
 − Post-thawing sample quality.

12.8 A double-check of patient identity is recommended in the following steps: transfer of samples 
into labelled cryo-dish, loading of the labelled device, deposition in the cryobank, removal from 
the cryobank.

12.9 During storage and handling of cryopreserved material, care should be taken to maintain 
adequate and safe conditions. Temperatures should never rise above -130°C. 
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13. EMERGENCY PLAN
As a part of the clinic’s general emergency plan, all IVF laboratories should develop and implement an 
emergency plan with specific procedures in case of an exceptional failure of infrastructure and facilities, 
either of natural or human origin. 

Emergency planning aims to describe the actions to be taken for (in order of importance):

 − safety of personnel and patients;
 − protection of all fresh and cryopreserved human material;
 − limitation of damage to equipment and medical records.

13.1 The following factors should be considered:
13.1.1 Communication measures in emergency situation: contacts (responsible persons, technical 

services, contact numbers) should be clear for all personnel.
13.1.2 Facilities:

 − Electricity: loss of electrical power should be compensated by generators or uninterrupted 
power supply (UPS) systems.

 − LN2: in case of failure of automatic supply lines, tanks should be filled manually. A fully filled 
reserve LN2 tank should be available.

13.1.3 Equipment:
 − In case of power failure, critical equipment should be prioritised.
 − A second item of critical equipment should be available if the first item fails. All reserve 

equipment should be fully validated and ready for use.
 − Freezer (-20°C) and refrigerator: back-up cooled freezers and refrigerators should be 

available.
 − Cryopreservation vessels: it may be necessary to move tanks to another location.

13.1.3 Medical records: records to identify the ownership of human tissue should be kept on a secure 
web server.

13.2 Regular revision of the emergency plan is necessary.  
13.3 Third-party arrangements should be in place with another IVF laboratory for emergency transfer 

of gametes and embryos (fresh and cryopreserved).
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14. METHODOLOGY
The steering committee of the ESHRE SIG Embryology decided there was a need for an update of the 
“Revised guidelines for good practice in IVF laboratories” (Magli, et al., 2008). After approval of the 
ESHRE Executive Committee, a guideline development group (GDG) consisting of 10 embryologists was 
composed. 

During a first meeting, a six-step procedure was set-up for the development of the current document. 

1. Formulations of comments to the Revised guidelines for good practice in IVF laboratories (Magli, 
et al., 2008) 
The GDG members were asked to formulate comments to the 2008 document, including which 
recommendations needed to be rewritten, deleted or added.

2. Rewriting of the different subsections 
Based on the comments formulated by all the GDG members, every section was rewritten by an 
assigned GDG member. 

3. Formulations of comments to the rewritten subsections 
All GDG members were asked to formulate comments to each of the rewritten sections. These 
comments were taken into account during the discussion of the recommendations. 

4. Discussion and reformulation of the recommendations until consensus 
Two 2-day meetings were organised in which the GDG members discussed and reformulated each 
individual recommendation until consensus within the group was reached. After the meetings, 
the whole document was revised by the GDG members focussing on clarity, consistency and 
completeness of the sections. 

5. Review by the ESHRE membership 
The draft version of the guideline was published on the ESHRE website between 9 September and 
21 October 2015. Members of the ESHRE SIG Embryology were invited to formulate comments to 
the document. Twelve reviewers submitted 106 comments, of which 11 were compliments to the 
guideline or statements of agreement with the content; 95 comments were formulated requesting 
a change in the guideline, of which 42 were considered valid and resulted in a modification in the 
guideline text. The remaining 53 comments were assessed, but did not result in a change in the 
guideline. A reply to the reviewer was formulated. The details on the review are summarised in a 
review report which is available at the ESHRE website. 

6. Publication of the guidelines 
The guidelines will be published on the ESHRE pages of Human Reproduction. The guidelines and 
accompanying documents will also be published on the ESHRE website. 

As evidence on most of the issues is scarce, a formal assessment of any scientific evidence was not 
performed. The GDG have taken into account the recommendations published in the EUTCD (European 
Commission, 2006a, c, 2012) and recent documents, manuals and consensus papers (Magli, et al., 2008; 
Zegers-Hochschild, et al., 2009; World Health Organization, 2010; The Istanbul consensus workshop on 
embryo assessment: proceedings of an expert meeting, 2011; Alpha Scientists in Reproductive Medicine, 
2012; Asociación Española de Normalización y Certificación, 2013; Council of Europe, 2013; Kovacic, et 
al., 2015)
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DISCLAIMER
The European Society of Human Reproduction and Embryology (hereinafter referred to as ‘ESHRE’) 
developed the current clinical practice guideline, to provide clinical recommendations to improve the quality 
of healthcare delivery within the European field of human reproduction and embryology. This guideline 
represents the views of ESHRE, which were achieved after careful consideration of the scientific evidence 
available at the time of preparation. In the absence of scientific evidence on certain aspects, a consensus 
between the relevant ESHRE stakeholders has been obtained. 

The aim of clinical practice guidelines is to aid healthcare professionals in everyday clinical decisions about 
appropriate and effective care of their patients.

However, adherence to these clinical practice guidelines does not guarantee a successful or specific 
outcome, nor does it establish a standard of care. Clinical practice guidelines do not override the healthcare 
professional’s clinical judgment in diagnosis and treatment of particular patients. Ultimately, healthcare 
professionals must make their own clinical decisions on a case-by-case basis, using their clinical judgment, 
knowledge, and expertise, and taking into account the condition, circumstances, and wishes of the individual 
patient, in consultation with that patient and/or the guardian or carer. 

ESHRE makes no warranty, express or implied, regarding the clinical practice guidelines and specifically 
excludes any warranties of merchantability and fitness for a particular use or purpose. ESHRE shall not be 
liable for direct, indirect, special, incidental, or consequential damages related to the use of the information 
contained herein. While ESHRE makes every effort to compile accurate information and to keep it up-to-date, 
it cannot, however, guarantee the correctness, completeness, and accuracy of the guideline in every respect. 
In any event, these clinical practice guidelines do not necessarily represent the views of all clinicians that are 
member of ESHRE.

The information provided in this document does not constitute business, medical or other professional advice, 
and is subject to change.
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