
8.23        Infertility

:

Recognise the factors involved in conception

· Sexual intercourse

· Healthy sperm

· Pathway for sperm to exit the testes into the vagina

· Ovulation

· A pathway through the cervix / cervical mucus for sperm

· Patent fallopian tubes

Take a personal, parenthood and, if any, previous contraceptive practices and coital history (especially effective timing during the menstrual cycle)

85% of couples engaging in regular (2-3x per week) sex will conceive within 12 months. 

60-70% of those who do not will conceive in a further 12 months.

Simple reassurance may be all that is needed for younger couples.

Consider all the factors listed above when taking a subfertility history

	Sexual intercourse
	How often? (2-3x per week is ideal)

When (from 6 days before to 1 day after ovulation is the best time for pregnancy to occur).

	Healthy sperm
	Has the male fathered other children?

Undescended testicles at birth (when were they brought down)?

Trauma or torsion?

Drugs such as alcohol, marijuana or smoking.

Drugs such as anabolic steroids, spironolactone, sulfasalazine, nitrofurantoin)

Infections such as mumps, orchitis, epididymitis

Prior testicular cancer? Radio or chemotherapy?

Diabetes (retrograde ejaculation)

Retroperitoneal or pelvic surgery; hernia repair (nerve damage)

	Ovulation
	Establish if pregnancy has occurred before

Normal cycle length and regularity

Symptoms of PCOS?

Drugs such as alcohol, marijuana or smoking.

Drugs such as phenytoin (reduces FSH).

	Tubal patency
	Any history of STIs / PID?

History of ectopic pregnancy?

History of abdominal / gynae surgery?


Seek information in the history suggestive of anovulation or pelvic inflammatory disease

	Anovulation

This will be obvious as amenorrhoea will occur – questions focus on ascertaining cause.

See below for detailed list
	Pelvic Inflammatory disease

· deep dyspareunia

· dysuria

· vaginal discharge

· fever

· nausea, vomiting

· menstrual irregularities can occur in 25% of women with PID 


· Past medical and surgical history - Infections, history of pelvic surgery, anatomic anomalies, previous diagnosis of chromosomal abnormalities, past history of dilatation and curettage (history of postsurgical changes in menstrual flow, including amenorrhea and Asherman syndrome)

· Past family history - Mother and/or sisters with similar symptoms

· History of pubertal development - Onset of menarche, thelarche, growth spurt

· Detailed history of the menses - Current frequency, regularity or irregularity, length, and quantity of uterine bleeding

· Past reproductive history - Pregnancy losses; antepartum, intrapartum, and postpartum complications, including dilatation and curettage, because of retained products of conception after an early pregnancy loss and after a normal vaginal delivery (see past surgical history)

· Past and current sexual activity - Number of partners; history of sexually transmitted diseases, painful intercourse, and vaginal symptoms (eg, burning, postcoital bleeding)

· Contraceptive practices - Methods of contraception and duration of use, such as type of oral contraceptives and intrauterine devices (IUDs), including progestin-IUDs

· Dietary history - Recent weight gain or weight loss

· Medications (past and present)

· Psychologic history - Depression, emotional lability, anxiety, stress (including status of current relationships)

· History of previous malignancies (eg, craniopharyngioma, leukemia, Hodgkin disease) and treatments received (eg, radiation, alkylating chemotherapeutic agents)

· Review of symptoms

· Headaches

· Visual disturbances

· Changes in hair distribution or appearance

· Deepening of voice

· Breast secretions (unilateral, bilateral)

Physical examination:
· Vital signs

· General - Voice, affect, presentation (eg, disheveled, well-groomed)

· Dermatologic - Facial acne (cystic), acanthosis nigricans (velvety dark patches usually found on the lateral aspects of the neck, axillae, and inner aspects of the thighs), stigmata of hepatic disease (telangiectasia, caput medusae), violaceous striae usually in the flanks (Cushing syndrome)

· Head, eyes, ears, nose, and throat

· Head - Hair distribution (male pattern baldness), facial hair, cushingoid facies

· Eyes - Exophthalmos, visual acuity and visual fields (ruling out bitemporal hemianopsia)

· Ears - Enlarged, disproportionate (acromegaly)

· Nose - Enlarged (disproportionate to rest of face [acromegaly]), anosmia (scent of orange peels [Kallmann syndrome])

· Throat - Webbing of neck (Turner syndrome [ie, remnants of cystic hygroma]), carotid bruits, thyromegaly

· Breasts/chest - Marshall-Tanner staging, areola (protuberance, pigmentation), secretions, shape of breasts (cylindrical as in exogenous estrogen exposure), decrease in breast size (androgen exposure), presence of shield chest (Turner syndrome)

· Heart/lungs - Murmurs

· Abdomen - Linea alba, infraumbilical hair distribution, waist/hip ratio, striae (as above)

· Genitourinary - Mons pubis, Marshall-Tanner staging, male-female escutcheon, absence of pubic hair (androgen insensitivity syndrome), vulvar skin (hypoestrogenized), vulvovaginal mucosa (hypoestrogenized), clitoris (clitoral index, >35 mm2), bimanual examination to exclude ovarian/adnexal masses, age-appropriateness of genitalia

· Extremities - Presence of lanugo (anorexia) versus male hair characteristics (hirsutism)
Recognise the need for investigations to confirm ovulation,  tubal patency and normal semen analysis

Seminal fluid analysis: This should be one of the first investigations – this is non-invasive and simple compared with many of the investigations for female causes so should be excluded at the start of investigation.

Semenal fluid must be collected

· After 3 days abstinence from intercourse

· in a sterile plastic container after masturbation

It must be examined within 2 hours

	Normal seminal fluid values

	Concentration: 

20M sperm / ml
	Motility: >50% forward progressive
	Morphology:

>30% normal
	Antisperm antibodies: Nil

	Ejaculate vol: 2-5 ml
	Alive: >50%
	PH: 7-8
	WCC: <1 x 106 / ml


Ovulation

The only proof of ovulation is pregnancy but these can be a guide:

· Mid-luteal phase progesterone (7 days after ovulation): Normal >30 nmol / l 

· USS: to monitor follicular development – primary follicle should be >18 mm

· Cervical mucus: changes from little / none after menstruation to a profuse stretchy (Spinnbarkeit effect) mucus.
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	Moist or Sticky
	Wetter
	Slippery (Most fertile)

	Early Mucus

Scanty

Thick

White

Sticky

Holds its shape
	Transitional Mucus

Increasing Amounts

Thinner

Cloudy

Slightly Stretchy
	Highly Fertile Mucus
Profuse

Thin

Transparent

Stretchy

(like raw egg white)


http://www.fertilityuk.org/nfps401.html

Tubal patency (see: http://www.ein.org/hycosy.htm)
· Lap-dye study – When dye is injected through the neck of the womb it can be seen emerging from the open ends of the tubes, if they are not blocked. The main advantage of laparoscopy is that, as the tubes are inspected, the rest of the pelvis can be checked, for, for example, evidence of adhesions (scar tissue) or endemetriosis. Its main disadvantages are the need for a general anesthetic and its invasiveness.
· X-ray hysterosalpingography (HSG) is the alternative test used to assess the state of the tubes. The principle is the same as for a laparoscopy; instead of direct visual inspection, X-ray pictures are taken to see if dye flows along the tubes. This results in an X-ray image of the outline of the inside of the uterus and the tubes. The main advantage of this test is the avoidance of a general anaesthetic and a surgical procedure. The disadvantages are mainly those of pelvic discomfort, rare allergic response to the contrast medium and, more importantly, the risks of radiation. To avoid the risks of irradiation to an unsuspected early pregnancy this test is only performed in the first ten days of the menstrual cycle.
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Hysterosalpingo contrast sonography (HyCoSy): an ultrasound-based technique in which a sugar/water solution (echovist) is passed into the uterus and tubes (see pic right) and is visualised by transvaginal USS. As well as establishing tubal patency this test can exclude uterine abnormalities, ovarian abnormalities and (if timed correctly) may confirm ovulation.

Explain the significance of azoospermia and severe oligospermia

	Problem
	Potential causes

	· Azoospermia: This is the situation where there is complete failure to produce sperm. It obviously causes infertility.
	· Congenital lack of vas deferens

· Blockage of vas-deferens (e.g. infection)

· Failure to transfer sperm from seminal vesicle to urethra

· Retrograde ejaculation

· Iatrogenic: accidental damage to vas during procedure (e.g. hernia repair) or deliberate (e.g. vasectomy)

· Cystic fibrosis

· Klinefelters syndrome (XXY)

	· Oligospermia: This is defined as less than 20 million sperm per ml. This should be considered clinically relevant
	· Testicular cancer

· Varicocoele

· Cryptorchidism

· Prior torsion

· Obesity (( LH surge)

· ( gonadotrpins (e.g. from chronic illness)

· Tobacco, cannabis

· Iatrogenic: Some drugs (e.g. nitrofurantoin)

	· Severe oligospermia occurs when the sperm count is below 5 million sperm per ml.
	


Initiate ovulation induction and set a plan for monitoring the effects of treatment

There are several drugs which can be used to induce ovulation

· Anti-oestrogens: Clomifene, tamoxifen (unlicensed)

· Gonadotrophins: Low dose
· Pulsatile GnRH analogue (tertiary centres only)

Discuss  the concept of assisted conception techniques.

In vitro fertilization (IVF)

Indications: Infertility (including tubal) where there is healthy ova, sperm that can fertilize, and a uterus that can maintain a pregnancy. Sperm washing and concentration may be used if oligospermia is present.

Stages:

1) Ovarian stimulation

· Fertility (FSH analogues) medications to stimulate the development of multiple follicles of the ovaries. 

· Typically started on the third day of menstruation and lasting up to 10 days.

· Monitoring of the oestradiol level and, by means of gynaecologic ultrasonography, follicular growth. 

· Endogenous ovulation is blocked by the use of GnRH agonists or GnRH antagonists.
2) Oocyte retrieval

· When follicular maturation is judged to be adequate (-hCG is given (induces ovulation). 

· The eggs are retrieved from the patient just befor ovulation would occur, using a transvaginal technique involving an ultrasound-guided needle piercing the vaginal wall to reach the ovaries – the oocytes are aspirated though the needle.

· The retrieval procedure takes about 20 minutes and is usually done under conscious sedation or general anaesthesia.

3: IVF laboratory

· Eggs stripped of surrounding cells

· Inactive cells and seminal fluid removed from semen.

· The sperm and the egg are incubated together (at a ratio of about 75,000:1) in the culture media for about 18 hours. 

· The fertilised egg is passed to a special growth medium and left for about 48 hours until the egg has reached the 6-8 cell stage.

4: Embryo transfer
· At the 3-day stage the embryos judged to be the "best" are transferred to the patient's uterus through a thin, plastic catheter, which goes through her vagina and cervix. 

· Transfer of multiple embryos improves chances of implantation and pregnancy but in England only 1 or 2 are used due to the risk of multiple pregnancy.


5: Post-transfer

· Two weeks of progesterone treatment to keep the uterine lining suitable for implantation

· Return to clinic after this for pregnancy test
Complications

Multiple births. 

· This is directly related to the practice of transferring multiple embryos at embryo transfer increased risk of: 

· pregnancy loss, 

· obstetrical complications, 

· prematurity 

· neonatal morbidity 

Ovarian hyperstimulation syndrome

· Weight gain

· Oedema

· Abdominal distension

· Abdo pain

· In severe cases – difficulty breathing
Intracytoplasmic sperm injection (ICSI)

Indications – works in the presence of severe oligospermia and there is no need for sperm to be motile. Normal morphotype sperm can be selected from abnormal morphotypes.

Procedures as for IVF except that at stage 3 the genetic material from the sperm is injected into the oocyte directly (see right).

Sperm retrieval techniques allow even apparentlt azzospermic couples to be treated.

Gamete intrafallopian transfer, (GIFT)
Indications: infertility in which sperm are healthy and at least one fallopian tube is patent and healthy.

The differences from IVF are that:

· Spermatozoa and oocyte are not combined in vitro

· In the transfer stage both types of gamete are placed in the ampulla of the fallopian tube.

Zygote intrafallopian transfer (ZIFT)

Indications: infertility in which sperm are healthy and at least one fallopian tube is patent and healthy.

The difference from GIFT is that fertilisation occurs in vitro and a fertilised zygote is transferred to the ampulla instead of 

Background box:

Primary infertility is defined as: failure to conceive after a year* of regular, unprotected sex in a woman who has not achieved pregnancy previously.

Secondary infertility is defined as: failure to conceive after a year* of regular, unprotected sex in a woman who has achieved pregnancy previously.

*For women >35 years this may be reduced to 6 months due to the generally reduced fertility with age and the need to investigate possible causes more urgently
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