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June 25th, 1978

Oldham-England





Robert G. Edwards

1925 - 2013

Patrick Steptoe

1913 - 1988

2010 Nobel Prize in Physiology

«the development of  in-vitro fertilisation»



1958 – Carl Gemzell

Obtaining the first pregnancy by giving hormones externally 

(Sweden)

1959 – M.C. Chang

The first rabbit embryos obtained by 

in-vitro fertilization and live birth 

(USA)



1961 – Palmer

Taking oocytes out of  the body for the first time 

with laparoscopy (France)

1973 – Carl Wood and John Leeton

Achievment of  the first IVF pregnancy

Resulted in early pregnancy loss

(Australia)



He who laughs last laughs longest…



June 23, 1988 - the first IVF center in Turkey 

was established at Ege University with the

effords of  Prof. Refik Çapanoğlu and his 

colleagues. 

Turkey's first test-tube baby was born on 

April 18, 1989 at this center.

1992 - Gianpiero D. Palermo

First Birth After Intrastoplasmic Sperm Injection

(Belgium)



Turkey's first test-

tube baby is from

Harvard

Turkey's first test-tube baby born on 

April 18, 1989, Ece Çokar is now 27 

years old. Ece, studied Law at Harvard, 

now works as a lawyer with her mother.

Hürriyet – Kelebek – April, 21st 2016



Lesley and John Brown

They were unable to have a baby 

despite nine years

Lesley Brown's Fallopian tubes were 

blocked

IVF was applied on November 10, 

1977







IVF-oocyte pick-up

By giving hormones externally and in 
supraphysiological doses, oocytes are allowed to 

develop more than normal in numbers
(10-15 days)



Oocytes are
collected

from grown
follicles by a 

needle

IVF-oocyte pick-up

By giving hormones externally and in 
supraphysiological doses, oocytes are allowed to 

develop more than normal in numbers
(10-15 days)



Oocytes are
collected

from grown
follicles by a 

needle

Oocytes are
incubated

with
spermatozoa
in a Petri dish

IVF-classical IVF
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IVF-embryo culture

Zygote 
development

Blastocyst

In-vitro culture of the embryos for 2 to 5 days
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IVF-embryo transfer

Zygote 
development

Blastocyst

In-vitro culture of the embryos for 2 to 5 days

Transfer of an embryo inside 
uterine cavity by a catheter
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1978 Natalie Brown – 1982

40th baby born with IVF



1978

Natalie Brown –

first person who 

conceived with 

IVF and gave 

spontaneous

birth (1999)

(Natural 

pregnancy)

Natalie Brown – 1982

40th baby born with IVF



1978 Natalie Brown – 1982

40th baby born with IVF

Natalie Brown –

first person who 

conceived with 

IVF and gave 

spontaneous

birth (1999)

(Natural 

pregnancy)



Female: %35

Male : %35 

Both: %18

Unexplained: %12
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IVF WORKLOAD



Summary

fertilization

First week development of a human embryo

(days 0-6)

zygote

cleavage stage embryos

blastocyst







Required units

Special air conditioning systems

Incubators

Microscopes

Micromanipulators

Laminar fluid cabins

Toxic gas filters

Freezing-thawing systems

Operating room

Staff

Gynecologists and obstetricians

Embryologists

Urologists

Nurses

Secretary and patient admission

Caregivers

Cleaning staff

Researchers-Interns



PESA

TESE mTESE











1. Menstrual bleeding

2. Development and selection of  

follicles in the ovary: FSH and LH 

dependent, estrogen secreted

during development

3. When the amount of  estrogen

reaches the highest level, LH 

release triggered from the pituitary

and LH peak occurs.

4. The excessive increase of  LH 

causes the follicle in the ovary to

ovulate, oocyte expulsion and the

termination of  Meiosis-I: 

Ovulation. Product: Mature (M-

II) oocyte

5. The left over granulosa cells are

luteinized and the corpus luteum

is formed. The corpus luteum

secretes progesterone.

6. Increased estrogen at the

beginning of  the cycle, the and

progesterone secreted from CL 

develop the endometrium and the

implantation window opens.



The embryo is embedded in the endometrium: implantation

Cells that will form the placenta secrete hCG

hCG provides progesterone release by stimulating the corpus

luteum (corpus luteum of the pregnancy)

Endometrium is supported, pregnancy continues
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cycle, the and progesterone secreted from
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implantation window opens.

7. The life span of  the corpus luteum is 

about 14 days, it degenerates when 

not supported.

8. When the progesterone source 

disappears, the functional layer of  

the endometrium is separated from 

its basal layer.

9. Menstrual bleeding
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9. Menstrual bleeding

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION

hCG

Need to collect oocytes in 36 h



1.

2. Development and selection of  follicles in the ovary: FSH and LH dependent, 

estrogen secreted during development

3. When the amount of  estrogen reaches the highest level, LH release triggered from

the pituitary and LH peak occurs.

4. The excessive increase of  LH causes the follicle in the ovary to ovulate, oocyte

expulsion and the termination of  Meiosis-I: Ovulation. Product: Mature (M-II) 

oocyte

5. The left over granulosa cells are luteinized and the corpus luteum is formed. The

corpus luteum secretes progesterone.

6.

7.

8.

9.

CONTROLLED OVARIAN HYPERSTIMULATION

hCG

Need to collect oocytes in 36 h

LUTEAL PHASE SUPPORT







D2-3 of  the menstrual cycle Hormonal analyses Transvaginal USG

Folliculometry

When the

dominant 

follicle

reaches

18-19 mm

hCG





Cumulus-oocyte complex























Sperm Oocyte

Embryology Laboratory

Sperm washing

and preparation

Oocyte denudation

ICSI/

Classical IVF
Embryo culture Embryo transfer
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• Extrusion of second 

polar body (completion 

of meiosis)

• Pronucleus formation

• Singamy

• Beginning of mitosis



Sperm

entering

Cortical

reaction

Extrusion of  

second polar body 

(completion of  

meiosis)

2 PN formation

(zygote)

16-18th hour



25th hour



25th hour

2nd day



3rd day



3rd day

4th day

Activation of  the

embryonic genome

May the 4th be with you!



Day 4,5



Day 4,5

5. gün



Time-lapse microscopy



Hatching blastocyct



7th day

Hatched blastocyct



Pregnancy (b-hCG) test in 10-12 days



• FISH, CGH, PCR, NGS methods

• Recurrent miscarriages

• Known genetic diseases

• Advanced female age

• HLA compatible bone marrow donor sibling

PGT-A for aneuploidies

PGT-M for monogenic/single gene 

disorders

PGT-SM for chromosome structural

rearrangements



• freezing of  gamete-gonads and 

embryos in liquid nitrogen at -196 

degrees.

• Theoretically, the storage period in 

nitrogen is unlimited as long as it 

is stored under stable conditions.

• Embryos that are not transferred at the end of  treatments (surplus

embryos).

• Freezing of  all embryos if  transfer is canceled for OHSS or other reasons

• Freezing embryos until the results declared after PGT and blastocyst biopsy

• Sperm-oocyte-testicle-ovary freezing for fertility preservation



PREVENTION OF MULTIPLE PREGNANCIES

SINGLE EMBRYO TRANSFER



• Only married couples are accepted for IVF treatments.

• Any third party other than married couples is prohibited from 

being involved in the treatment like cell (oocyte, sperm, 

embryo) donation or surrogacy motherhood.



THANK YOU

Dr. Sinan Özkavukcu

sinozk@gmail.com


