
Assisted Reproduction 



Assisted conception is the facilitation of natural conception by some 
form of scientific intervention.  
Types of assisted conception 
1.  IVF In vitro fertilization 
2. IUI Intrauterine insemination 
3. ICSI Intracytoplasmic sperm injection 
4. PGD Pre‐implantation genetic diagnosis 
5. PGS Pre‐implantation genetic screening 
6. GIFT Gamete intrafallopian transfer  



Intrauterine insemination 
 Intrauterine insemination (IUI) is where a prepared sample of sperm 
(normally produced by masturbation) is inseminated into the uterine 
cavity at the appropriate time of the patient’s menstrual cycle. 
Indications 
●● Unexplained infertility. 
●● Mild male factor. 
●● Ejaculatory problems. 
●● Cervical problems. 
●● Ovulatory disorders. 
●● Mild endometriosis. 
●● To optimize the use of donor sperm.  
The success rate  ranges between 10% and 20% per treatment cycle. 
 



Protocols 
IUI can be performed in a natural cycle, with Clomid alone, with 
Clomid and then FSH injection, or purely with FSH, with the aim of 
stimulating the ovaries to produce 2–3 mature follicles (this is termed 
stimulated IUI). Follicular tracking with ultrasound is essential to 
avoid over- or understimulation. 
Triggering of ovulation (and therefore the timing of the insemination) 
is achieved with a subcutaneous injection of human chorionic 
gonadotrophin (hCG). This mimics the endogenous LH surge, due to 
crossover of the alpha-subunits of the two hormones. 



Complications 
1. The main complication of IUI is higher‐order multiple births and 

occurs when stimulated IUI has been used. 
2.  ovarian hyperstimulation can occur, particularly in the protocols 

where FSH is used.  
3. ectopic pregnancies 
Advantages 
1. is a relatively simple technique that is cost‐effective and can be 

offered by both secondary and tertiary fertility centres. 
2.  It is not as invasive as IVF  
3. allows fertilization to occur within the fallopian tubes and 

therefore it is generally acceptable to most religious groups. 
 



Disadvantages 
• The success rates are lower than those with IVF. 
• If the cycle fails less information is obtained than with an IVF cycle, 

particularly pertaining to possible egg or subsequent embryo quality.  
• requires at least one healthy fallopian tube and reasonable sperm 

parameters. 
• If monitoring is suboptimal, then there can be a significant increase 

in higher‐order multiple births, with the expected sequelae. 



In vitro fertilization(IVF) 
 
IVF is where the mature oocyte is surgically removed from the ovary 
and then fertilized with sperm in the laboratory.  
 
The world’s first successful IVF baby was delivered by Patrick Steptoe in 
1978 after a number of years collaborating with Robert Edwards. 
Indications 
● Severe tubal disease: tubal blockages. 
● Severe endometriosis. 
● Moderate male factor. 
● Unexplained infertility. 
● Unsuccessful IUI. 



IVF steps 
IVF can be performed with many different protocols and medications, 
but the principal steps of IVF are as follows. 
 Pretreatment adjuvant strategies 
Hormonal pretreatment 
Hormonal pretreatment has been used for follicular priming and 
endometrial development, and to facilitate timing of ART cycles. 
GnRH agonist for a period of 3–6 months increases the odds of 
clinical pregnancy rate more than four-fold For women with 
endometriosis . 
 
  



Pretreatment recommended surgical intervention 



Pituitary down-regulation 
In the most commonly used IVF cycle the pituitary gland is down-
regulated to prevent endogenous LH surges and premature ovulation. A 
gonadotrophin-releasing hormone (GnRH) agonist is used to block the 
FSH and LF release from the pituitary. Newer approaches involving the 
use of GnRH antagonists can shorten treatment time and reduce the 
incidence of ovarian hyperstimulation syndrome. 





Controlled ovarian stimulation 
This is achieved using daily subcutaneous doses of gonadotrophin 
medications, which cause multiple follicle recruitment. Close 
monitoring with TVUSS predicts the number of follicles and the timing 
of the egg collection. Ideally, around 15 follicles are recruited. Blood 
levels may be taken to measure oestradiol levels, and are used by some 
to measure ovarian response to stimulation. Ultrasound measurement 
of endometrial thickness is also performed. 
 



Inhibition of premature ovulation 
Feedback from rising oestradiol associated with follicular development 
should lead to an LH surge from the pituitary, resulting in final oocyte 
maturation and ovulation. In IVF this is blocked to allow scheduling of 
egg collection. This is traditionally done by the administration of GnRH 
agonists, or with a newer shorter GnRH antagonist protocol.  
hCG trigger 
hCG is used as a surrogate for the endogenous LH surge. It causes final 
maturation of the egg and allows scheduling of the egg collection 
procedure. 
 



Egg collection 
This procedure is usually performed about 37 hours post hCG trigger. 
Under anaesthesia a needle is inserted into the ovaries under TVUSS 
control, and follicular fluid is aspirated from each follicle that contains an 
oocyte, which is collected by the embryologist into the laboratory. 
Fertilization 
Fertilization is performed using prepared sperm. Conventional IVF 
fertilization involves the insemination of around 100,000 sperm in a 
petri-dish with an egg. In cases of  Severe male factor infertility 
,Surgically retrieved sperm for azoospermia, Previous failed or poor 
fertilization, Fertilization of cryopreserved oocytes, individual sperm can 
be isolated and directly injected into the cytoplasm of the oocyte (ICSI). 
Fertilization is checked the next morning and is usually in the region of 
60% for IVF and 70% for ICSI. 
 



Embryo culture 
Embryos are incubated under strict conditions of temperature, pH, 
humidity and oxygen concentration. 
They may be transferred back into the uterus after 2, 3 or 5 days of 
development. Embryos reaching the blastocyst stage on day 5 of 
development usually exhibit the best chance of implantation. A variety 
of different protocols are available for embryo selection, including a  
morphological and a morpho-kinetic assessment. 



Embryo transfer 
Embryos are transferred into the uterus using a soft plastic catheter. 
The choice of how many embryos to transfer is the decision of the 
couple following expert medical and embryological advice; this may 
be constrained by local regulatory or funding parameters. Embryo 
transfer is usually performed under transabdominal ultrasound 
control to ensure correct placement of the embryos. In the UK and 
Europe there are recommendations regarding the transfer of single 
embryos to reduce the incidence of multiple pregnancies and their 
associated risks. 





Embryo cryopreservation 
Spare embryos of good quality may be cryopreserved for future use. 
Vitrification techniques now allow for success rates from frozen 
embryos to approximate success rates in fresh treatment cycles. 
This makes the transfer of fresh single embryos with the vitrification 
of spare embryos more appealing to couples. 
Luteal phase support 
The use of gonadotrophin agonists or antagonists to prevent a 
premature LH surge will lead to a reduction in the ability of the 
corpus luteum to produce progesterone. Patients are therefore 
supplemented with progesterone following the egg collection. 
There is no consensus on the ideal dose, route or duration of 
progesterone supplementation.  



pregnancy test 
 is performed around 14 days after embryo transfer 
IVF success rates are exquisitely sensitive to female age. In young 
patients under the age of 35 success rates can be as high as 40–45% 
from a single cycle, while in women over the age of 40 they will fall 
below 15%. 



Complications of assisted conception 
1. Multiple births The most common complication of assisted 

conception . 
2. Ovarian hyperstimulation syndrome 
3. Ectopic pregnancy,  miscarriage 
4. Transvaginal oocyte retrieval Complications 
There are always accepted risks of complications from 
ultrasound‐guided oocyte retrieval, and these can range from infection 
of the ovaries causing ovarian abscess, through to damage to the 
bowel. These are generally quoted at 1% or less, and all patients 
should be counselled about them prior to starting their treatment.  
5. failure and its psychological sequale   



Donor gametes 
Donor sperm can be used to treat patients where 
•  the male partner is azoospermic  
• single women.  
•  female same sex couples.  
Both IUI and IVF treatments are possible. 
 Donor eggs may be used if  
• the female has undergone early menopause  
• IVF treatments have been unsuccessful and associated with a 

reduced ovarian reserve and low egg number and quality.  
Gamete donation requires careful and thorough counselling and 
most countries have legislation to regulate its use. 



Surgical sperm retrieval 
Surgical techniques are undertaken to obtain sperm for treatment 
from men with azoospermia or ejaculatory failure. SSR can be 
performed under sedation or general anesthesia. The retrieved sperm 
can then be cryopreserved or injected into the oocyte as part of a 
fresh IVF/ICSI cycle.  
Surgical sperm retrieval procedures 
• Percutaneous epididymal sperm aspiration 
• Microsurgical epididymal sperm aspiration 
• Testicular sperm aspiration or testicular fine needle aspiration 
• Testicular sperm extraction 
• Microsurgical testicular sperm extraction 



Preimplantation genetic diagnosis 
Couples who carry a genetic disease (but who are fertile) may choose 
to use IVF and preimplantation genetic diagnosis (PGD) to avoid an 
affected pregnancy. These patients may previously have had affected 
children or terminations for an affected fetus. IVF will create multiple 
embryos. These embryos can then be genetically tested for the 
relevant disease, by the removal of several cells at the blastocyst 
stage that are tested and taken to reflect the genotype of the 
remaining embryo. Only embryos free of the disease are transferred 
into the uterus. PGD has now been used worldwide for most 
monogenic diseases, as well as for translocations.  



The use of PGD for social sex selection is illegal in the UK but available 
controversially in many other countries. 
There is a large attrition rate in PGD treatment from the number of 
eggs to embryos to unaffected embryos available for transfer. In some 
cycles none of the embryos will be unaffected and no embryo transfer 

will result. Success rates therefore reflect this, and vary according to 
the inheritance pattern of the disorder. 



Similar genetic analysis of embryos has been used to detect 
chromosomal aneuploidy in embryos in patients having IVF 
treatment, in an attempt to select the embryos with the greatest 
implantation potential and reduce the time to a pregnancy. This 
remains controversial and subject to research trials. 



Surrogacy 
Surrogacy is used when a patient’s uterus is either absent or unable to 
maintain a pregnancy, and a surrogate or host uterus is used to carry 
the pregnancy. Generally this procedure is used where a young patient 
has lost her uterus to cancer or to uncontrollable bleeding, for 
example postpartum haemorrhage or following a difficult 
myomectomy. 
The patient’s own eggs are obtained as in an IVF cycle, fertilized by her 
partner’s sperm and the resultant embryos replaced within the 
surrogate. Counselling is obligatory for both the patients and the 
surrogate 



Fertility preservation 
Patients may face treatments such as chemotherapy, radiotherapy or 
surgery that could significantly damage their gonads and reduce their 
reproductive potential. For many years men have been able to‘bank’ 
sperm ahead of these treatments. Couples can now undergo rapid IVF 
procedures and cryopreserve embryos for use later on when health is 
regained. 



The Management of Ovarian Hyperstimulation Syndrome 



Definition 
• The most serious complication associated with ART  
• Mild ovarian hyperstimulation syndrome occurs in 33% of ART cycles, 
with severe OHSS occurring in 3.1–8.0% of cycles. 
• OHSS is a systemic disease resulting from vasoactive products 
released by hyperstimulated ovaries. The pathophysiology of OHSS 
is characterised by increased capillary permeability, leading to leakage 
of fluid from the vascular compartment, with third-space fluid 
accumulation and intravascular dehydration. 
• Symptoms include abdominal bloating, abdominal pain, extreme 
thirst, nausea and vomiting, anuria/oliguria and shortness of breath. 



Risk factors 
• Young age 
• Polycystic ovarian disease 
• Previous OHSS 
• High follicular phase LH 
• High-dose gonadotrophin stimulation regimens 
• The use of GnRH analogues as opposed to GnRH antagonists 
• Multiple follicular response with stimulation 
• High serum estradiol levels during treatment (>20 000 p/mol) 
• Exposure to hCG, as trigger or luteal support 
• Conception (increased in multiple pregnancy). 



How to decrease its incidence(prevention) 
1. Using low-dose stimulation protocols, or natural-cycle IVF 
2. Follicular monitoring 
3. Utilising GnRH antagonist cycles rather than GnRH analogues 
4. Utilising progesterone instead of hCG for luteal suppot 
5. Abandoning ART cycles prior to hCG administration and oocyte 

collection if required 
6. Delaying embryo transfer following collection and elective freezing 

of all embryos 
7. Coasting, whereby the hCG trigger is withheld until serum estradiol 

levels have returned to acceptable levels 
8. Giving GnRH agonist triggering for final maturation of oocytes, but 

pregnancy rates are reduced. 



Types of OHSS 
The time of presentation following trigger injection divides patients 
into two groups: 
• ‘Early’ OHSS usually presents within 7 days of the hCG injection and 
is usually associated with an excessive ovarian response. 
• Late OHSS typically presents 10 or more days after the hCG injection 
and is usually the result of endogenous hCG derived from an early 
pregnancy. 
Late OHSS tends to be more prolonged and severe than the early 
form. 



Differential diagnosis  
Other causes of abdominal pain must be looked for 
• Gynecological causes  Ovarian cyst accident ( torsion ,rupture 

,Hemorrhage )Ectopic pregnancy. 
• Non Gynecological cause 



Clinical assessment  



History 
• Time of onset of symptoms relative to trigger 
• Medication used for trigger (hCG or GnRH agonist) 
• Number of follicles on final monitoring scan 
• Number of eggs collected 
• Were embryos replaced and how many? 
• Polycystic ovary syndrome diagnosis 
Symptoms 
• Abdominal bloating 
• Abdominal discomfort/pain, need for analgesia 
• Nausea and vomiting 
• Breathlessness, inability to lie flat or talk in full sentences 
• Reduced urine output 
• Leg swelling, Vulval swelling 
• Associated comorbidities such as thrombosis 



Examination 
General: assess for dehydration, oedema (pedal, vulval and sacral); 
record heart rate, respiratory rate, blood pressure, body weight 
Abdominal: assess for ascites, palpable mass, peritonism; measure girth 
Respiratory: assess for pleural effusion, pneumonia, pulmonary oedema 



Investigations 
Full blood count 
C-reactive protein (severity) 
Urea and electrolytes (hyponatraemia and hyperkalaemia) 
Serum osmolality (hypo-osmolality) 
Liver function tests (elevated enzymes and reduced albumin) 
Coagulation profile (elevated fibrinogen and reduced antithrombin) 
hCG (to determine outcome of treatment cycle) if appropriate 
Ultrasound scan: ovarian size, pelvic and abdominal free fluid. 
Consider ovarian Doppler if torsion suspected 
Other tests that may be indicated 
Arterial blood gases, D-dimers,(ECG)/echocardiogram 
Chest X-ray ,Computerised tomography pulmonary angiogram (CTPA) 
or ventilation/perfusion (V/Q) scan 



classification of severity of OHSS (grading) 
 Mild OHSS  
Abdominal bloating ,Mild abdominal pain, Ovarian size usually < 8 cm3 
 Moderate OHSS 
 Moderate abdominal pain, Nausea ± vomiting 
Ultrasound evidence of ascites, Ovarian size usually 8–12 cm3 
 Severe OHSS 
 Clinical ascites (± hydrothorax) 
Oliguria (< 300 ml/day or < 30 ml/hour) 
Haematocrit > 0.45 
Hyponatraemia (sodium < 135 mmol/l) 
Hypo-osmolality (osmolality < 282 mOsm/kg) 
Hyperkalaemia (potassium > 5 mmol/l) 
Hypoproteinaemia (serum albumin < 35 g/l) 
Ovarian size usually > 12 cm3 
 
 
  
 



 Critical OHSS : 
• Tense ascites/large hydrothorax 
• Haematocrit > 0.55 
• White cell count > 25 000/ml 
• Oliguria/anuria 
• Thromboembolism 
• Acute respiratory distress syndrome 



Management 
• Outpatient management is appropriate for women with mild or 
moderate OHSS and in selected cases with severe OHSS. 
• appropriate fluid intake and output monitoring. 
• Paracetamols and oral opiates for pain relief, Nonsteroidal anti-
inflammatory agents should be avoided, as they may compromise renal 
function. 
• Women with severe OHSS being managed on an outpatient basis 
should receive thromboprophylaxis with LMWH. 
• Paracentesis of ascitic fluid may be carried out on an outpatient by 
the abdominal or transvaginal route under ultrasound guidance. 
• There is insufficient evidence to support the use of GnRH antagonists 
or dopamine agonists in treating established OHSS. 



  so management is mainly supportive  review every 2–3 days is 
likely to be adequate in the absence symptoms or signs of 
worsening OHSS. 



Hospital admission should be considered for women who: 
• Are unable to achieve satisfactory pain control 
• Are unable to maintain adequate fluid intake due to nausea 
• Show signs of worsening OHSS despite outpatient intervention 
• Are unable to attend for regular outpatient follow-up 
• Have critical OHSS. 



In patient 
• Labs daily 
• Daily girth 
• Drink to thirst 
• Input/output monitoring 
• Thromboprophylaxis 
• No NSAIDS 
• Paracetamol/opiates for pain control/antiemetics 
• MDT for critical OHSS/severe with persistent 
hemoconcentration/dehydration 



Fluid balance 
• Fluid replacement by the oral route, guided by thirst, is the most 
physiological approach to correcting intravascular dehydration. 
• Women with persistent haemoconcentration despite volume 
replacement with intravenous colloids may need invasive monitoring 
and this should be managed with anaesthetic input. 
• Diuretics should be avoided as they further deplete intravascular 
volume, but they may have a role in a multidisciplinary setting if 
oliguria persists despite adequate fluid replacement and drainage of 
ascites. 



Indications for paracentesis 
• Severe abdominal distension and abdominal pain secondary to 
ascites 
• Shortness of breath and respiratory compromise secondary to 
ascites and increased intraabdominal pressure 
• Oliguria despite adequate volume replacement,secondary to 
increased abdominal pressure causing reduced renal perfusion. 
Indications for surgery 
• Surgery is only indicated in patients with OHSS if there is a 
coincident problem such as adnexal torsion, ovarian rupture or 
ectopic pregnancy and should be performed by an experienced 
surgeon 
 



OHSS and pregnancy 
• Pregnancies complicated by OHSS may be at increased risk of pre-
eclampsia and preterm delivery. 


