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Definition of infertility 

What is Artificial Reproductive Technology (ART)
 
History of ART

Complications of ART including early pregnancy – 
immediate, short term and long term seen on ultrasound



Infertility has defined as a

 “ A disease characterised by the failure to establish a clinical 
pregnancy after 12 months of regular, unprotected sexual 
intercourse or due to an impairment of a person’s capacity to 
reproduce, either as an individual or as a couple”

European Society of Human Reproduction and Embryology (2021)



An Intrauterine Insemination (IUI) cycle refers to steps in a 
process that involves: 

• Ovarian stimulation

• Semen prep in a laboratory
 
• Transferring resulting prepared sample of sperm to the 

female reproductive tract

Artificial Reproductive Technology

www.babycentre.com.au



An  Invitro Fertilisation (IVF)  and an Intracytoplasmic Sperm 
Injection (ICSI) cycle refers to steps in a process that involves: 

• Ovarian stimulation

• Surgical removal of eggs from the ovary

• Fertilization with sperm in a laboratory
 
• Transferring resulting embryo(s) to the female reproductive 

tract

Artificial Reproductive Technology

www.vitrolife.com

www.lifefertility.com.au



Ultrasound has been fundamental in the advancement of ART treatments

Ultrasound is used for the assessment of the sub-fertile woman, 

monitoring ovarian response to medication with follicle tracking scans, 

oocyte retrieval, embryo transfer, assessment of early pregnancy and the

treatment of complications of ART including in early pregnancy 



https://doi.org/10.1016/S0140-6736(73)92553-1

https://doi.org/10.1016/S0140-6736(73)92553-1






Edwards and Steptoe were awarded the Nobel Peace Prize for Physiology or 
Medicine ‘for the development of in vitro fertilisation’

 in 2010

Pioneering work by Robert Edwards, Patrick Steptoe and Jean 
Purdy in the development of IVF 



1978 – Birth of Louise Brown  - worlds first IVF Baby

1984 – Birth of first Frozen Embryo Transfer Baby

1986 – Birth of First Babies born using Frozen Oocytes

1992 – Birth of First ICSI Baby

A History of IVF



1978 First IVF Baby UK

Natural menstrual cycle

Laparoscopic retrieval of a single pre-
ovulatory follicle

Fertilised in vitro

Single embryo transferred 

1981 First IVF Baby USA

Ovaries stimulated with human 
menopausal gonadotropin induced the 
development of several follicles to 
produce oocytes (controlled ovarian 
stimulation)

Laparoscopic retrieval of pre-ovulatory 
oocytes 

Fertilised in vitro

Cleavage stage embryos transferred







First report of successful ultrasound-guided 
oocyte retrieval – Copenhagen 1981

https://doi.org/10.1016/S0140-6736(81)92335-7



• First Oocyte retrievals was performed by laparoscopy

• Associated risks of general anaesthetic, surgery and 
post operative risks



The Early Days 
 
< 5 % per embryo transferred

➢Aggressive ovarian stimulation protocols

➢Increasing the number of embryos transferred into the uterus

Implantation rates



Desired Outcome



Immediate:     

• Infection
• Haemorrhage
• Ovarian 

Hyperstimulation 
Syndrome

• Ovarian Torsion

Short Term:

• Ovarian 
Hyperstimulation 
Syndrome

• Risks of early 
pregnancy

Long Term:

• Risks of multiple 
pregnancy

Complications of Artificial Reproductive 
Technology



Figure 1. Summary of adverse maternal and fetal affects associated with IVF 

Sullivan-Pyke et al, (2017)



Adverse maternal outcomes associated with IVF include hypertensive diseases 
of pregnancy, gestational diabetes, and preterm delivery. 

Fetal effects include low birth weight, congenital defects/imprinting disorders, 
as well as potentially neurodevelopmental disorders and long-term 
cardiometabolic effects. 

The risk of multiple gestations in IVF pregnancies is the main driver for these 
outcomes, but other mechanisms are actively being investigated.
 
Features of IVF including hormonal stimulation that leads to increased 
oestradiol and VEGF levels may contribute. 

Epigenetic alterations in imprinted genes after hormonal stimulation and 
embryo culture may also be a driver for some of these adverse outcomes.



Involves the collection of eggs from the ovarian follicles using a needle 
under the guidance of transvaginal ultrasound

Complications of Oocyte retrieval include:

• Blood vessel injury
• Bowel perforation
• Ureteric injury
• Introduction of infection into the pelvis or abdomen

Rate of complications post OR 0.4% (Levi-Setti et al, 2018)

Risks of Oocyte Retrieval







www.fertilitywa.com.au



Detailed medical history prior to starting controlled ovarian 
stimulation

Identification of those women with comorbidities 

Identification of at-risk groups (immunocompromised, 
diabetics, severe endometriosis, history of multiple surgeries)

Use of prophylaxis antibiotics in this group

Infection



• Procedural risk of haemorrhage

• Limit the number of vaginal punctures to two where possible

• Use of ultrasound to identify peripheral follicles prior to 
puncture and aspiration

• Use of colour Doppler to identify blood vessels

Haemorrhage

Oocyte retrieval is performed using Trans Vaginal Ultrasound





Ovarian hyperstimulation syndrome (OHSS) is an Iatrogenic condition

It is a complication that can occur in assisted reproductive 
technology treatments

Characterized by an abnormally high response of the ovary to the 
medication administered, especially in in vitro fertilization

Excessive growth of ovarian follicles

Accumulation of fluid in the abdominal and lung cavities
 
A water imbalance in the body

Ovarian Hyperstimulation Syndrome (OHSS)



Incidence of OHSS:

Death due to OHSS is rare, with a mortality rate estimated at 1:400 000–
1:500 000 stimulated cycles (Brindsen et al,1995)

0.4 % incidence of Ovarian Hyperstimulation Syndrome reported by the 
European IVF- monitoring consortium in 2016 (De Geyter et al, 2020)



www.invitra.com



IVF / ICSI treatment with controlled ovarian stimulation

Polycystic Ovarian Syndrome (PCOS)

High AMH ( > 30)

Age (<35)

Low BMI

Previous ART cycle with OHSS

Risk Factors for OHSS



https://www.lifecell.in



• Severe abdominal pain

• Bloating with enlarged abdomen

• Rapid weight gain

• Severe nausea and vomiting

• Decreased urinary output

• Shortness of breath

• Symptoms of DVT/PE

• Increased ovarian size on ultrasound with large areas of adnexal free fluid

Signs and Symptoms of OHSS



www.invirta.com



Identify those women at risk of OHSS

Use of GnRH agonist for final oocyte maturation 

Cancel cycle post oocyte retrieval, cryopreserve embryos and plan 
Frozen Embryo Treatment cycle

Use of carbergoline (Dopamine agonist) 0.5mgs/day for 5 to 7 days to 
those women at risk of OHSS

Use of antagonist protocol for those women at risk of OHSS for 
secondary prevention of severe OHSS

Use of venous thromboembolism prophylaxis for women who develop 
OHSS

Treatment of OHSS











• Ovarian/ Adnexal torsion is a rare complication in ART

• Gynaecological emergency

• Incidence  0.025% - 0.2 % (Smith et al 2010)

Predisposing factors include

➢Increased ovarian size
➢Mobile ovary
➢Long pedicle

Ovarian Torsion



Ultrasound appearances:

Asymmetric enlargement of the 
twisted ovary

Enlarged and oedematous ovarian 
stroma with peripherally displaced 
follicles



Miscarriage is generally defined as the spontaneous loss of a pregnancy 
before it reaches viability

Early pregnancy miscarriage is a non-viable intrauterine pregnancy less than 
13 weeks estimated gestation age 

Most common complication of early pregnancy

Prevalence – up to 25 % of pregnancies 

Miscarriage / Pregnancy Loss





Ultrasound Determination of 
Nonviable Pregnancy  (HSE 2012)



Ectopic pregnancy refers to a pregnancy that develops outside 
the uterine cavity

• Fallopian Tube
• Cervical ectopic
• Ovarian ectopic
• Caesarean scar ectopic
• Interstitial pregnancy
• Abdominal ectopic

Ectopic Pregnancy



Ectopic Pregnancy



Right adnexa



Defined as the presence of multiple gestations, with one being 
present in the uterine cavity and the other extrauterine, commonly 
in the fallopian tube and uncommonly in the cervix or ovary

Rare event in spontaneous conception 0.03 per 1000 pregnancies

ART incidence increases to 0.26 -1.5 per 1000 pregnancies 
(Krishnanmoorthy et al, 2021)

Heterotopic





Prior to 1984 nearly all viable embryos created through ovarian stimulation 
were transferred to optimise the chances of success leading to multiple 
pregnancies

1984 - The evolution of frozen embryo transfer led to a reduction in the transfer 
of > 3  embryos, but the transfer 2 – 3 embryos continued

2000 - The European Society of Human Reproduction and Embryology declared 
that a twin rate of > /= 25% is unacceptable

This led to the updating of legislation in some countries to impose an Elective 
single embryo transfer 

Wyns et al.  (2020)

Multiple Pregnancies and ART



If the global incidence for post‐IVF/ICSI twinning is assumed to be 25% and 
for Higher Order Multiple pregnancies to be 3%, these ∼100 000 ongoing 
pregnancies will result in 72 000 singletons, 50 000 twin children and 9000 
triplet children for a total of 131 000 children (Gerris et al, 2004)

Assuming an incidence of 10% for severe complications and sequelae per 
child born to a multiple pregnancy – IVF/ICSI is responsible for 
approximately 6,000 severely disabled children each year (Wennerholm 
and Gerris, 2000)



ESHRE 2020



ESHRE 2020





Naasan et al, (2012) in their review of ART in Ireland summarised that
 the introduction of a state funded IVF programme with compulsory 
eSET should come sooner rather than later

Irish Medical Journal 2012



Multiple Pregnancy

Accurate assessment of chorionicity 

Determination of chorionicity and amnionicity – best achieved 
before 14 weeks gestation

• Number of placental masses
• Lambda Sign
• T- sign 



Dichorionic Diamniotic Twin Pregnancy



DCDA – LAMBDA SIGN



Monochorionic Diamniotic Twin Pregnancy



Membrane



Dichorionic Tri-amniotic Triplet Pregnancy



Tri-chorionic Tri-amniotic Triplet pregnancy



Fetal
Premature delivery
Twin to twin transfusion
Fetal Growth Restriction
Increase in perinatal morbidity and mortality

Maternal
Pregnancy Induced 
Hypertension
Pre-Eclampsia
Pre-term labour

Complications of Multiple Pregnancies



Consider differential diagnosis:

Haemorrhage – vaginal or intra-abdominal

Infection

OHSS – primary / secondary

Ovarian Torsion

Complications of early pregnancy

Post ART treatment presentation to hospital



www.fertilityeurope.eu



www.fertilityeurope.eu



www,fertilityeurope.eu



              Thank you

              Questions ?
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