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Can result in Ectopic pregnancy

Causes:  birth defect, infection (pelvic inflammatory disease), 

endometriosis, IUDs, STDs

Treatment:  surgery

Endometrium is the name given to the inside lining of the cavity of the 

uterus (the womb). But in a percentage of women, patches of 

endometrium-like tissue are found elsewhere in the pelvis or abdomen �
on the ovaries, uterus, bowel, bladder, ligaments (bands of tissue that 

hold the uterus in place) and in the Pouch of Douglas (the area between 

the uterus and bowel).

Exactly why tissue that should normally be found in the uterus ends up 

at these other sites isn't known. One theory says that fragments of 

endometrium somehow migrate up through the fallopian tubes and then 

out into the pelvis through the space between the end of the fallopian 

tube and the ovary. Another says that the aberrant endometrium is laid 

down during early foetal life.Despite the fact that they aren't in the 



uterus, the fragments of tissue still act like uterine endometrium. They are 

influenced by the same sex hormones (oestrogen and progesterone) that 

cause the uterine endometrium to thicken in the first half of the menstrual 

cycle, and (if there's no pregnancy), to break down and bleed in the second 

half. But the unlike the endometrium in the uterus, which is passed through the 

cervix and vagina as a menstrual period, the pelvic endometrium has nowhere 

to go and bleeds directly onto the surface of the surrounding organs and 

tissues. This causes irritation which leads to inflammation, scarring and, 

sometimes, the development of adhesions (abnormal fibrous tissue growth) 

between organs.As the disease progresses, these areas of aberrant 

endometrium grow and they may eventually form cysts. These are usually 

small � less than two or three centimetres in diameter � but can grow as large 

as ten or more centimetres. Cysts on the ovary are known as 'chocolate cysts' 

or endometriomas.Endometriosis is a common condition, affecting about ten 

per cent of Australian women at some stage during their menstruating years. It 

can occur at any time between puberty and menopause. It's more common in 

women who have few pregnancies or none, who have pregnancies later in life, 

who don't breastfeed (or breastfeed for short periods) and/or have female 

relatives with the disease.
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Uterine fibroids (also referred to as myoma, leiomyoma, 
leiomyomata, and fibromyoma) are benign (non-cancerous) 
tumors that grow within the muscle tissue of the uterus. 
Between 20-50% of women of childbearing age have uterine 
fibroids. While many women do not experience any problems, 
symptoms can be severe enough to require treatment.Fibroids 
range in size from very small (coin sized) to larger than a 
melon. A very large uterine fibroid can cause the uterus to 
expand to the size of a six or seven-month pregnancy. There 
can either be one dominant fibroid or a cluster of many small 
fibroids.

Many women who have uterine problems may have no 
problems getting pregnant, but they may have difficulty in 
keeping the pregnancy as they tend to miscarry. Most women 
have no symptoms, some women will have scanty periods, 
and if the woman has no uterus she will have no periods, (but 
remember there are many causes of absent periods). Some 
patients may also complain of heavy periods (due to fibroids).



305 of women have some fibroids

�Fibroids are growing large enough to cause pressure on other organs, such 

as the bladder.�Fibroids are growing rapidly�Fibroids are causing abnormal 

bleeding�Fibroids are causing problems with fertility

Endometriosis - Excessive growth of the lining
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Mucus - Unusually thick, sticy, can be caused by infections, traps 

sperm

\

Very acid or alkaline secretions can kill or weaken sperm

Too little mucus - sperm can’t enter

Treatments:  rinse vagina with a buffered solution

Treat too little mucus with estrogens

Solution:  Artificial Insemination to by-pass the mucus

The cervical mucus is a jelly-like substance produced by 
minute glands in the cervical canal. It changes in consistency 
and composition with the menstrual cycle. Just before 
ovulation and under the effect of the hormone estrogen it 
becomes very watery and copious to allow the sperm to swim 



through it. After ovulation and under the effect of progesterone, the 
mucus becomes thick and sticky, which render it impenetrable to the 
sperm. Once the sperm are in the mucus, they can stay there for a 
few days. Thus the mucus acts as a sperm reservoir.  Cervical 
mucus hostility is the inability of sperm to penetrate the cervical 
mucus. The significance of cervical mucus hostility is disputable 
among infertility specialists. Problems with cervical mucus usually 
cause no symptoms.

The mucus is too sticky and thick (and there is not enough of it to 
allow sperm to swim through). This may be due to poor estrogen 
stimulation of the cervical glands (e.g. wrong timing of the test or 
lack of ovulation) or poor functioning cervical glands due to infection 
or damage caused by surgery, as may occur after cone biopsy.
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Solution:  Artificial insemination



Same Trends in the U.S. à More first time mothers are older.
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Men can  father children no matter their age, but there is some decline.

The number of sperm, motility of sperm and percent normal sperm all 

decease slightly.

Pregnancy rates decline, birth rates decline and miscarriage rates 

increase when the male is > 50 years old
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Antibodies produced by the immune system against sperm. It 
adversely affects sperm function by inhibiting movement of 
sperm and fertilization. It can be present in males and females

Antibodies can be detected

Solution:  Treatment with Steroids
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http://www.dailymail.co.uk/health/article-2462640/Five-million-babies-born-
IVF--HALF-2007.html

http://www.latimes.com/science/sciencenow/la-sci-sn-ivf-live-births-success-
rate-20150303-story.html
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Intrauterine Insemination  (Sperm Donation)

place donated sperm  into female’s reproductive tract-- at 
cervix or uterus

first wash sperm from seminal fluids which can inflame 
female

first 1790
usually it was male doctors and  medical students who 

earned $$ by donating
1953 - sperm could be frozen, stored, and became 

commonplace

can be frozen and used at least 21 years (See news article)
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A former leukemia patient who had his sperm frozen before undergoing 

radiotherapy at 16 has fathered a baby girl after doctors successfully 

thawed his sample a record 22 years later. Now aged 39, Chris Biblis of 

North Carolina is celebrating the birth of a healthy baby daughter, 

Stella, who was conceived after scientists injected a defrosted sperm 

into an egg from his wife, Melodie, and implanted it in her uterus.
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Sperm Banks  Sperm Donors -- What’s it like today?
Can choose characteristics

Problems:  can pass on unknown inherited diseases
Future contact of donor by children

who:  infertile male
partner carries a gene for inherited disease
single women who wants to be parent
lesbian couples who want a family
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https://www.cryobank.com/search?listview=0#
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http://www.thespermbankofca.org/donorcatalog?order=field_donorappcode&s
ort=desc
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http://www.cnn.com/2012/09/19/health/uterine-transplant/index.html

Two Swedish women have received new wombs donated by their mothers in 
the first mother-to-daughter uterine transplants, officials said.The first woman 
had her uterus removed years ago because of surgery for cervical cancer, 
according to the University of Gothenburg in Sweden. The second woman was 
born without a uterus. Neither woman was identified by the university.

20



21

Donated Uterus (and egg)

surrogate mother - inseminated by the infertile couple’s 
sperm

when baby born, surrogate gives up baby to couple

surrogate can be  both genetic and gestational mother; can 
be just gestational

today, lawyers arrange surrogate relationships, surrogate 
signs statement of intent to give up baby, she is paid for her 9 month job

Gestational -- just carried the fetus
Surrogate -- donates egg and carries the fetus (generally 

considered quite broad)
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http://www.fertility-miracles.com/Surrogates/benefits.html

Updated 2015:  https://www.conceiveabilities.com/surrogates/surrogate-
mother-pay
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In vitro Fertilization (IVF) (Figure 3.11) - The process  “fert. in glass”

First:  Louise Brown (England) - 1978 (My first year of 
teaching)

First US:  Elizabeth Carr - 1981

03 Movie The Beginning of IVF (4:35 - 7:20)

04 Movie Louise & Elizabeth (7:20 - 8:16)
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How it works:
Possible film on youtube:  3D animation of how IVF works:  
https://www.youtube.com/watch?v=GeigYib39Rs - is downloaded 
onto disk/

Hormonal Stimulation of ovaries - want several eggs -- cause several 
follicles to develop

05 Movie Typical IVF Patient (8:16 - 10:01)

Watch Dr. Silber Perform an IVF procedure
https://www.youtube.com/watch?v=utkUkvYq-zM
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When close to ovulation, physician collects eggs with aspiration 
pipette; he sucks them up from the follicle (15 - 20 eggs)

How IVF works:  http://health.howstuffworks.com/pregnancy-and-
parenting/pregnancy/fertility/in-vitro-fertilization1.htm  (nice 
summary)
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Two methods:  ultrasound-guided aspiration and laparoscopy (lighted 
tube inside abdomen); transfer to sterile container.

Collection catheter is inserted into vagina and through vaginal wall to 
ovary while watching with ultra sound.
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Collect semen from husband about 2 hr before usually via masterbation

If male has blocked ducts or low sperm count, might remove sperm 
surgically from tests or

Might use electro-ejaculation if nerves fail to function

Surgery – if vas deferens if blocked.

Sperm washing (helps select only healthy sperm) -- put sperm into 
thick solution, only those who can swim to top are used
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Capicitation - incubate for several hours with protein and Calcium ions
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Place each egg in separate dish with sperm; incubate at 37 C  for 12-18 
hours with 50,000 to 100,000 sperm
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Fertilization rates:  50 - 70 percent - evidence by second polar body 
formation.  Now zygote divides and will be ready for next step:  
transfer to the uterus.
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Day 3:  Physicians evaluate eggs:  8 cells, equal size, no obvious 
damage.  



Fragmentation, also called blebbing, is a process where portions of the 
embryo's cells have broken off and are now separate from the nucleated 
portion of the cell. It is preferable to have little or no fragmentation.

However, fragmentation in human embryos is quite common and many 
beautiful babies have resulted from implantation of embryos with fragments. 
Many IVF labs estimate and record the percentage of fragmentation in each 
day 3 embryo. Embryos with more than 25% fragmentation have a low 
implantation potential.
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Top Left:  This 5-cell embryo is moderately fragmented and has unevenly 
sized (irregular) cells�This embryo is expected to have a significantly lower 
chance of implanting because it is somewhat "slow" (more than 5 cells is 
preferred on day 3) and because of the significant fragmentation and 
irregularity of the cells

Top right:  This embryo is severely fragmented and has unevenly sized cells
It is a poor quality day 3 embryo
This embryo probably does not have much chance to implant and make a 
viable pregnancy

Bottom::  Photo of a severely fragmented and very poor quality day 3 embryo
This embryo is essentially non-viable and is degenerating
It will not be able to continue normal development and implant

http://www.advancedfertility.com/embryoquality.htm#fragmentation
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Suck embryo into a catheter, inserted into vagina, cervix and directly 
into uterus.  Now, hope for normal implantation and maturation

Often described as the easiest step.  Afterward, Most clinics have a 30- or 
60- minute rule, in which they want you to remain laying flat for 30 or 60 
minutes. 
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If implantation consistently fails, may try “assisted hatching”. -- make 
tiny hole in zona pellucida before inserting - now it should be able to 
adhere to uterus
Can use lasers or needles
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Unused embryos are frozen in liquid nitrogen with cryoprotectant;  
CRYOPERSERVATION -- first incubated in dimethyl sulfoxide to 
prevent ice crystals from forming and rupturing cells; seal in sterile 
glass containers; cooled to -80 C

1983 - first frozen and thawed embryo transferred

embryos have been frozen as long as 13 years and still revived; oldest 
pregnancy is with 9 year old embryo; frozen zygotes are somewhat 
more successful than blastocyts; (Success for frozen embryos only 10%)

10 February 2004    [BioNews, London] A 39-year old Israeli woman has 



http://www.telegraph.co.uk/health/healthnews/8053726/Baby-born-from-

embryo-frozen-20-years-ago.html
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A healthy baby has been born from an embryo frozen for almost 20 years – the 
oldest frozen embryo to result in a live birth. The child's mother, 42, had 
received ten years of fertility treatment, but couldn't conceive due to problems 
with egg production.

She was anonymously offered five embryos conceived in 1990 and stored for 
19 years and seven months. The donor couple had already given birth after 
IVF treatment and no longer required the embryos.

The embryos were frozen the day after conception at the single-cell stage. Two 
of the five embryos survived thawing and were grown in the laboratory for two 
days before being implanted into the mother's womb. Only one embryo 
survived the pregnancy, but developed into a healthy baby boy born in May 
2010 weighing 6lb 15ozs.

Embryos can be stored indefinitely in theory. But Dr Sergio Oehninger, 
Director of the Jones Institute for Reproductive Medicine at the Eastern 
Virginia Medical School who treated the woman told the Sunday Times: 'We 
do not want to be thinking about having 40-year old embryos in the freezer. 
We would have a new generation that is using embryos of the older 
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generation'.

https://www.creatingfamilies.com/surrogate-mothers/?Id=186#.VBkHzhanyjs
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COST:  $10,000 - $15,000 per attempt  
SUCCESS - up to 30% (Due both to process and to fact that couples who 
use it already have problems)

COST:  can be up to  $30,000 egg donors (Ivy League students)

Success rates decline with age:  31% < 35;  25% 25-37;  17% 38 - 40; and 
only5% > 40

RISKS:  multiple births (esp. younger women)
multiple births are problem ladden especially with 4, 5, 6, 7 +
hemorraging in getting eggs
sperm mistakes (sperm mixups or intentional replacement)

Movie 09 Multiple Births
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A.  GIFT - 1984  Gamete Intrafallopian Transfer:

IVF may fail due to artificial environ. for fert.  Now, place the egg and 
sperm inside body for fert.
Need one open fallopiana tube
More invasive
Good to help individuals with cervical problems and immune attacks 
on sperm
Some religions approve of GIFT but not IVF - GIFT allows fertilization 
to happen naturally
25% successful; COST:  only $4000-$8000
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ZIFT - Zygote Intrafallopian Tube transfer

transfer the zygote about a day later and let it travel naturally to the 
uterus; 23% successful; COST:  $8000 - $13,000

Not used very much - can’t see the health of the embryo before 
transfer;  success rate about the same as GIFT
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ICSI- Intracytoplasmic Sperm Injection  - since 1995

used with extremely low sperm counts (azoospermia);  needs may be 
used to extract sperm from testes

used with:  poor production, blockages, abnormal ducts, injury to tests, 
vasectomy, chemotherapy; high % abnormal sperm; spinal cord injuries

Sperm is injected directly into cytoplasm of the egg  

30% success rate

Egg activation can thus happen without fusion of sperm and egg  
membrane
YouTube:  https://www.youtube.com/watch?v=vGbIL9QWSsM

06 Movie ICSI Techniques  (10:01 - 13:01)
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Used by women who want children later
undergo chemotherapy
work with toxins or teratogens

frozen in liquid nitrogen at -30 to -40 degrees at beginning of Meiosis II

problems:  spindle breaks when frozen and you lose chromosomes
often retains polar body and get a diploid egg

implant ovarian tissue beneath strip of arm when undergoing 
chemotherapy and retrieve later



http://www.nbcnews.com/news/us-news/perk-facebook-apple-now-pay-
women-freeze-eggs-n225011
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Obtain eggs from younger women
Obtain eggs from other IVF women (extra embryos)

first one 1984

Use to prevent transferring disease gene as well as those reasons above

What is the science behind frozen donor eggs?
Fairfax EggBank utilizes the most advanced technology available, called 
vitrification, to freeze our eggs. In laymen's terms, vitrification can be 
considered a "flash freeze" method. Until recently, egg freezing was very 
uncommon, but when it was attempted, it was done through a slow freeze 
technique.
The old fashioned, slow-freeze method had limited success because ice 
crystals would form within the egg and destroy its internal structure. By 
contrast, vitrification greatly minimizes the formation of ice crystals because 
the freezing is done so quickly and the use of special coating around the eggs 
called "cryoprotectants."
In our close laboratory analysis, we observe that eggs that have been vitrified 



are virtually the same as freshly retrieved eggs. They appear very similar under the 
microscope, they fertilize at nearly the same rate as do fresh eggs and the resultant 
embryos grow and divide (progress) in the same manner.
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Use husband’s sperm and intrauterine insemination to fert. egg of 
another woman.  Flush egg from her uterus and insert through cervix 
of the wife with malfunctioning ovaries

can also use embryos left over from IVF
Nearly 70% of adults in the United States would choose donation to 
another couple for family building if they had unused frozen embryos. 
(July 2009 General Public Survey, I/H/R Research Group for NCA)
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Inject the egg of older woman with cytoplasm of younger woman to 
rejuvenate it; use when mitrocondrial disease present.

Question:  what will having mitochondria from two different mothers 
do?  (They have different genetic info)

Process banned unless part of a clinical  trial – Worry about creating 
hybrids; OK in Britian

http://www.inciid.org/printpage.php?cat=infertility101&id=182

http://www.bbc.com/news/magazine-28986843
https://www.theguardian.com/sustainable-business/2015/feb/27/3-
parent-ivf-us-mitochondria-dna-babies

13 (12) Movie Cyto. Transfer (25:51 - 30:05) 



Can also remove & transfer the egg nucleus be

http://www.bbc.com/news/magazine-28986843fore fertilization and then do 
fertilization 
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18 Ways to Make a Baby:  18 (17)Movie: Age Dilemma (35:15 - 37:57)



http://www.cnn.com/2012/05/21/justice/scotus-posthumous-conception-ruling/
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William Marotta answered a Craigslist ad from a 
lesbian couple seeking donated sperm

The couple say they performed artificial 
insemination at home, court documents show

Marotta says he signed an agreement to waive 
his parental rights

But a Kansas agency says the agreement isn't 
valid because a doctor wasn't involved

http://healthland.time.com/2014/01/23/sperm-donor-must-pay-child-support/

https://www.youtube.com/watch?v=x5p1f51OldI

Although it's illegal in Kansas, many women perform artificial insemination 
themselves to avoid the $3,000+ costs of involving a doctor.
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http://www.advancedfertility.com/videos/assisted-hatching-video.mp4
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