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Oxford Fertility UnitOxford Fertility Unit

What is Andrology and What is Andrology and 
Embryology?Embryology?

ANDROLOGY: ANDROLOGY: Study of medical conditions Study of medical conditions 
specific to males, particularly infertility and specific to males, particularly infertility and 

l d fl d fsexual dysfunctionsexual dysfunction

EMBRYOLOGY: EMBRYOLOGY: Study of the formation Study of the formation 
and development of embryos from a and development of embryos from a 
fertilised egg cell to differentiation into fertilised egg cell to differentiation into 
tissues and organstissues and organs

ANDROLOGYANDROLOGY
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Semen analysis Semen analysis -- WHO WHO 
Criteria (1999)Criteria (1999)

Abstinence 2 Abstinence 2 –– 5 days5 days
Concentration > 20 mill/mlConcentration > 20 mill/mlConcentration > 20 mill/mlConcentration > 20 mill/ml
Motility > 50% progressively motileMotility > 50% progressively motile
Morphology > 30% normal Morphology > 30% normal 
(determined in(determined in--house)house)
Antisperm antibodies < 20%Antisperm antibodies < 20%

Classifications of spermClassifications of sperm

Normozoospermia: Production of sperm in Normozoospermia: Production of sperm in 
normal numbers and motilitynormal numbers and motility

Oligozoospermia: Low sperm count. Oligozoospermia: Low sperm count. 
C t ti 20 Mill/ lC t ti 20 Mill/ lConcentration < 20 Mill/mlConcentration < 20 Mill/ml

Asthenozoospermia: Reduced sperm Asthenozoospermia: Reduced sperm 
motility. Progressive motility < 50%motility. Progressive motility < 50%

Teratozoospermia: Reduced numbers of Teratozoospermia: Reduced numbers of 
sperm with a normal appearance sperm with a normal appearance 
(morphology). Normal morphology < 30%(morphology). Normal morphology < 30%

OligoasthenoteratozoospermiaOligoasthenoteratozoospermiaOligoasthenoteratozoospermiaOligoasthenoteratozoospermia

OATs: Reduced count, motilityOATs: Reduced count, motility
andand normal formsnormal forms
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Sperm

Sperm under phase Sperm under phase 
contrast opticscontrast optics

Normal mature spermNormal mature sperm

Head: 5um x 3umHead: 5um x 3um
–– Covered by acrosome capCovered by acrosome cap
–– Contains densely packed Contains densely packed 

nucleusnucleus
N k/Mid iN k/Mid iNeck/Midpiece:Neck/Midpiece:
–– Contains mitochondria which Contains mitochondria which 

supply energy for sperm supply energy for sperm 
movementmovement

Tail: 50um (0.05mm)Tail: 50um (0.05mm)
–– Made of protein fibres that Made of protein fibres that 

contract on alternate sides contract on alternate sides 
giving wavelike movement giving wavelike movement 
that drives sperm forwardsthat drives sperm forwards
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Sperm after Sperm after 
DiffDiff--Quik stainingQuik staining

Further ClassificationsFurther Classifications

Aspermia: No ejaculate ie complete lack of Aspermia: No ejaculate ie complete lack of 
semensemen
–– eg retrograde ejaculationeg retrograde ejaculation

Azoospermia: No spermatozoa in the Azoospermia: No spermatozoa in the 
ejaculateejaculate
–– obstructive: where sperm are created, but obstructive: where sperm are created, but 

cannot mix with the rest of the ejaculatory fluid cannot mix with the rest of the ejaculatory fluid 
due to a physical obstruction (eg CBAVD)due to a physical obstruction (eg CBAVD)

–– nonnon--obstructive: where there is a problem with obstructive: where there is a problem with 
spermatogenesisspermatogenesis

Further classificationsFurther classifications

Cryptozoospermia: Apparent azoospermic Cryptozoospermia: Apparent azoospermic 
sample but where sperm are found during sample but where sperm are found during 
analysis only after centrifugationanalysis only after centrifugation

N i S l ith l d dN i S l ith l d dNecrozoospermia: Samples with only dead Necrozoospermia: Samples with only dead 
sperm (not necessarily just immotile sperm)sperm (not necessarily just immotile sperm)

Globozoospermia: Often referred to as Globozoospermia: Often referred to as 
‘round‘round--head’ defect. Sperm morphological head’ defect. Sperm morphological 
defect where the acrosome is absent and defect where the acrosome is absent and 
sperm usually have small round heads sperm usually have small round heads 
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GlobozoospermiaGlobozoospermia

What can we do if theWhat can we do if theWhat can we do if the What can we do if the 
sperm is subsperm is sub--optimal?optimal?

ICSI ICSI -- indicationsindications

Intra Cytoplasmic Sperm InjectionIntra Cytoplasmic Sperm Injection
1992: First baby born1992: First baby born

subsub optimal semen analysisoptimal semen analysissubsub--optimal semen analysisoptimal semen analysis
reduced conc, motility, morphologyreduced conc, motility, morphology
globozoospermia etcglobozoospermia etc

failed/low fertilisation at IVFfailed/low fertilisation at IVF
nonnon--ejaculated spermejaculated sperm
frozenfrozen--thawed sperm thawed sperm -- poor survivalpoor survival
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I.C.S.I.

Extraction of sperm from Extraction of sperm from 
testicular tissuetesticular tissue

Where no sperm are produced in the Where no sperm are produced in the 
ejaculateejaculateejaculateejaculate
Surgical procedure to extract tissue Surgical procedure to extract tissue 
direct from testesdirect from testes
Samples can be frozen in advance of Samples can be frozen in advance of 
useuse

Male genital tractMale genital tract
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Testicular sperm Testicular sperm 
aspiration (TESA)aspiration (TESA)

Picking up sperm from Picking up sperm from 
testicular tissuetesticular tissue

HypoHypo--osmotic swelling osmotic swelling 
(HOS) test(HOS) test
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EMBRYOLOGYEMBRYOLOGY

Preimplantation Embryo Preimplantation Embryo 
DevelopmentDevelopment

Day 0Day 0 Day 1Day 1 Day 2Day 2 Day 3Day 3 Day 4Day 4 Day 5Day 5

Fallopian Tube                                  UterusFallopian Tube                                  Uterus

Oocyte at egg recoveryOocyte at egg recovery
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Mature OocyteMature Oocyte

MeiosisMeiosis

A twoA two--part cell division process (I and part cell division process (I and 
II) which results in gametes with oneII) which results in gametes with one--
half the number of chromosomes of half the number of chromosomes of 
the parent cellthe parent cell
Thus when sperm and egg come Thus when sperm and egg come 
together the normal chromosome together the normal chromosome 
content of the parent is restoredcontent of the parent is restored

ClassificationsClassifications

Different stages of maturityDifferent stages of maturity
during meiosisduring meiosis

Germinal Vesicle:Germinal Vesicle:
–– Name from enlarged nucleusName from enlarged nucleus

h fh f tt–– In prophase of 1In prophase of 1st st meiotic meiotic 
divisiondivision

Metaphase I:Metaphase I:
–– Arrested at this stage in Arrested at this stage in 

meiosis Imeiosis I
–– No polar bodyNo polar body

Metaphase II:Metaphase II:
–– Mature egg able to be Mature egg able to be 

fertilisedfertilised
–– Has a single polar bodyHas a single polar body
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Oocyte maturationOocyte maturation

centrifugecentrifuge

(300 x g, 20mins)(300 x g, 20mins)

40% fraction40% fraction

Density gradient Density gradient 
centrifugationcentrifugation

semensemen
40% DGM40% DGM

80% DGM80% DGM 80%  80%  
pelletpellet

40/80% interface40/80% interface

wash in fresh wash in fresh 
mediummedium

InseminationInsemination

Conventional IVF or ICSIConventional IVF or ICSI
Oocyte retrieval at 35 hrs post hcgOocyte retrieval at 35 hrs post hcg
Insemination / injection 4Insemination / injection 4 6 hrs post6 hrs postInsemination / injection 4 Insemination / injection 4 –– 6 hrs post 6 hrs post 
oocyte retrievaloocyte retrieval
–– CIVF: 100 CIVF: 100 –– 250 K motile sperm per ml250 K motile sperm per ml
–– ICSI: 1 sperm / eggICSI: 1 sperm / egg

Incubated overnightIncubated overnight
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Day 1 Day 1 -- Pronucleate Pronucleate 
EmbryoEmbryo

Day OneDay One
PronucleiPronuclei

Polar bodiesPolar bodies

Embryo gradingEmbryo grading

Which embryos to transfer?Which embryos to transfer?

Law permits transfer of 2 embryos or Law permits transfer of 2 embryos or 
exceptionally 3exceptionally 3exceptionally 3exceptionally 3
Pronucleate morphologyPronucleate morphology
Early cleaving embryosEarly cleaving embryos
Morphological appearance of cleaved Morphological appearance of cleaved 
embryosembryos
Progression to blastocystProgression to blastocyst
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Grading of Pronucleate Grading of Pronucleate 
EmbryosEmbryos

Z1Z1 Z2Z2

Z4Z4Z4Z4

Z3Z3Z3Z3

Pronucleate MorphologyPronucleate Morphology

Better embryo morphologyBetter embryo morphology
Higher pregnancy ratesHigher pregnancy rates
Reduced embryonic arrestReduced embryonic arrestReduced embryonic arrestReduced embryonic arrest
Higher implantation ratesHigher implantation rates
Higher multiple pregnancy Higher multiple pregnancy 
ratesrates

–– Scott et al. 2000, 2007Scott et al. 2000, 2007

CPR in Relation to Number CPR in Relation to Number 
Early Cleaving EmbryosEarly Cleaving Embryos
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No. 2-cell embryos observed at 25 hrs post insem

--Shoukir et al 1997Shoukir et al 1997
--Wharf et al 2004Wharf et al 2004
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Day Two EmbryoDay Two Embryo

Zona PellucidaZona Pellucida BlastomeresBlastomeres Usually 2 – 4 cell
Selection possible

Cleavage Stage Embryo Cleavage Stage Embryo 
GradingGrading

Grade AGrade A

Grade DGrade D FragmentedFragmented

Grade CGrade CGrade BGrade B

Embryo GradingEmbryo Grading

AA BB CC DD

AA 34.2%34.2%
608/1778608/1778

28.5%28.5%
69/24269/242

33.8%33.8%
138/408138/408

17.2%17.2%
5/295/29

BB 22.5%22.5%
9/409/40

17.8%17.8%
18/10118/101

12.5%12.5%
1/81/8

CC 31.5%31.5%
112/356112/356

17.0%17.0%
15/8815/88

DD 12.2%12.2%
5/415/41

For elective transfer of 2 embryos in patients < 38yrs since 1995
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Day Three EmbryoDay Three Embryo

Usually 6 – 8 cell
Further selection possible

2007 2007 –– Patients with 2 ETPatients with 2 ET

Day ETDay ET Day 2Day 2 Day 3Day 3

No. No. 
TransfersTransfers

217217 424424

No. Clinical No. Clinical 
PregnanciesPregnancies

57 (26.3%)57 (26.3%) 173 (40.8%)173 (40.8%)

Oxford IVF ResultsOxford IVF Results

Previous Years
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Future Targets

35
40
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55

2004 2005 2006 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Positive Test 31.7 36.4 35 46.8 42.4 39.4 28.2 44.3 44.8 47.1 44.3 41.2 33.8 38.4 37.7 40.6

Clinical Preg 24.0 29.4 27.4 33.8 37.9 29.8 22.4 36.4 34.3 39.1 37.1 33.8 28.8 31.4 32.8 32.9

<36, >5 oocytes 30.5 37.1 35.2 46.6%

Pregnancy rate not to fall 
below 28% Positive Test  
23% Clinical. These figures 
to rise by 5% of rate per 
annum.

Clinical pregnancy rate for patients <36 years, >5 oocytes: 
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Changes from Day 2 toChanges from Day 2 toChanges from Day 2 to Changes from Day 2 to 
Day 3 of developmentDay 3 of development

Number 2PN Embryos Progressing Number 2PN Embryos Progressing 
Through Successive StagesThrough Successive Stages
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Stage of Embryo Development

-- Woodward et al. 1994Woodward et al. 1994
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Sequential MediaSequential Media

Reflects changing embryonic Reflects changing embryonic 
environmentenvironment
Composition alters with changingComposition alters with changingComposition alters with changing Composition alters with changing 
metabolic needs of the developing metabolic needs of the developing 
embryoembryo
Contains amino acids, Contains amino acids, 
carbohydrates and vitaminscarbohydrates and vitamins

Day Five BlastocystDay Five Blastocyst

ICMICM

TrophectodermTrophectoderm

Blastocyst transferBlastocyst transfer
-- potential advantagespotential advantages

Synchronisation of embryos Synchronisation of embryos 
with endometriumwith endometrium

Improved embryo selectionImproved embryo selection

Increased implantation rateIncreased implantation rate

Decreased multiple pregnancy Decreased multiple pregnancy 
rate by moving towards single rate by moving towards single 
embryo transferembryo transfer
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Blastocyst GradingBlastocyst Grading

expansion

cells in trophectoderm

cells in ICM

Hatching blastocyst Hatching blastocyst –– Day 6Day 6

Hatching blastocyst Hatching blastocyst –– Day 6Day 6
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What can go wrong?What can go wrong?

Abnormal oocyte Abnormal oocyte 
developmentdevelopment

Abnormal oocyte Abnormal oocyte 
developmentdevelopment
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Normally fertilisedNormally fertilised

UniUni--Pronucleate EmbryoPronucleate Embryo

3 Pronucleate Embryo3 Pronucleate Embryo
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Abnormal developmentAbnormal development

SummarySummary

Accurate diagnostic assessment of sperm Accurate diagnostic assessment of sperm 
samples is essential for appropriate samples is essential for appropriate 
treatmenttreatment
Important to know and understand what is Important to know and understand what is 
normal/abnormal for both sperm and normal/abnormal for both sperm and 
embryos before and after treatmentembryos before and after treatment
Important to be aware of abnormality rates, Important to be aware of abnormality rates, 
especially after IVF to troubleshoot and especially after IVF to troubleshoot and 
optimise your own systemoptimise your own system


