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Evolution of the WHO semen
processing manual





Main goals of the last edition
• standardization of the procedures for basal semen

analysis

• Identification and description of extended (clinically
relevant) and advanced (future? Research?) 
examinations

• Update for sperm selection procedures

• Update for semen cryopreservation procedures

• The need of quality control and continous practicing

Not a guideline but a guidance: 
For this reason a formal standard of ISO (ISO23162:2021)
has been concurrently published



Here where you can find the 
guidelines ISO



Chapter 2: Basic semen analysis: which
novelties?

All the procedures are now step by step detailed, from collection to all evaluations



Sperm counting:

• suggested dilutions based on the number of spermatozoa/field:

1. The use of a fixative is mandatory to immobilize spermatozoa

2. Count at least 200 spermatozoa in two different squares of the Neubauer
chamber

3. Consult table 2.3 (next slide) in the manual for acceptable difference
between two counts (based on the number of counted spermatozoa). 



Table 2.3



Sperm motility

• Detailed suggestions on how to chose the 
microscopic field to evaluate motility

• Four cathegories of motility should be evaluated: a 
(rapid progressive, clinically important), b(slow 
progressive), c (non progressive), d (immotile)

• Consult table 2.2 for acceptable differences between
two measures in two different slides.



Sperm morphology

• Staining with Papanicolau is reccomended

• Classification according to Tygerberg strict criteria

• Not only «typical» and «atypical» but also evaluation
of all major parts of the spermatozoon

• Consult table 2.6 for classification



Normal appearence and abnormality of sperm



Chapter 3: extended examinations



Which extended examination?

• Multiparametric Sperm Assessment: scored variables (e.g. 
sperm number, motility, and morphology) to provide 
evidence-based increased specificity and sensitivity of 
diagnosis. Ex: Teratozoospermia Index (TZI), multiple 
anomalies index (MAI), sperm deformity index (SDI)

• Sperm DNA quality:  Fragmentation, aneuploidies

• Inflammatory indexes: leukocytes evalution, interleukins

• Anti-sperm antibodies: MAR test, IBD test

• Biochemical test: accessory gland function: fructose, zinc, α-
glucosidase, 

• Assessment of sequence of ejaculation



Sperm DNA quality

• Standardized protocols for 4 methods to 
evaluate DNA fragmenaiton are described: 
sperm chromatin structure assay with acridine 
orange, TUNEL, COMET and SCD

• Techniques to evaluate aneuploidies



Infammatory markers

• Evaluation of interleukins in semen (elisa 
methods)

• Evaluation and count of leucocytes



Clear instructions to the patient
must be given

Possible collection devices
for different fractions of the ejaculate

Evaluation of the different fractions
in the sequence of ejaculation



Chapter 4 Advanced Examinations: the 
future of diagnosis

• Oxidative stress and ROS tests
• Acrosome reaction
• Sperm chromatin
• Ion channels
• CASA (emphasis on hyperactivation) and other

emerging technologies



Chapter 5: Sperm preparation
techniques

• Simple washing
• DGC
• Swim up
• MACS (Magnetic activating cell sorting- Annexin V)
• Preparing HIV infected semen
• Guide to evaluation of retrograde ejaculation



Chapter 6: Cryopreservation of 
spermatozoa



Vitrification has been described as an experimental technique for spermatozoa:
Waiting from more studies before introducing it as SOP

Important note



Chapter 7: Quality assurance and 
quality control



Chapter 8: appendix and reference values: new 
reference values based on the following:

Campbell et al, Andrology, 2021








