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1940
Development of  cryopreservation 
techniques. Sperm was successfully 
preserved and thawed

1953
First Pregnancy 
After Frozen Sperm

1986
First Pregnancy from 
Frozen Oocytes Using 
Slow-Freezing

2000
Introduction of 
vitrification (Kuwayama), 
improving survival rates of 
frozen oocytes.

2012
ASRM removed the 
'experimental' label from 
oocyte freezing, recognizing 
it as a standard practice.

2020
Advancements in vitrification 
increased survival rates. 
thawed oocytes to over 90%.

1999
Live birth following 
vitrification of oocytes

2024 
AI technology began assisting 
in selecting high-quality 
oocytes 

1997
First Live Birth After ICSI of 
Cryopreserved Oocytes

2020s
Many countries began integrating 
fertility preservation into standard 
medical care for cancer patients.11
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簡報註解
2022 Studies demonstrated the cost-effectiveness of social oocyte freezing, especially for women under 35

1999 Live birth following vitrification of oocytes3Early Development of Cryopreservation Techniques



THE ONGOING EVOLUTION OF OOCYTE VALUATION: FROM QUANTITY TO
QUANTIFICATION OF QUALITATIVE ASSESSMENTS

Fertil Steril 2024:121:555–61
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Howev er, an ideal morphology (i.e., a spherical structure enclosed by a uniform zona pellucida, with a homogeneous translucent cyto plasm free of inclusions and with a size-appropriate polar body [38, 39]) characterizes only approximately 30% of the oocytes, and the predictive power of all morphological abnormalities (e.g., the presence of smooth endoplasmic reticulum aggregates, vacuoles, refractile bodies, volume, shape, granularity, first polar body anomalies, and others) on their competence is largely limited. 

AI-powered morphological assess ments, genomic and exomic data are accumulating that might involve a more objective estimation of intrinsic oocytes’ compe tence in the preconceptional period 

For instance, whole exomesequencinginwomensubjecttorecurrentoocytematura tion defects and/or preimplantation embryo lethality after consecutive IVF cycles is helping unveil pathogenic variants associated with infertile endophenotypes, such as recurrent low oocyte maturation rate, 


genomic and exomic data are accumulating that might  involve a more objective estimation of intrinsic oocytes’ competence in the preconceptional period



Medical Oocyte Cryopreservation

Initially, this is recommended for individuals facing gonadotoxic treatments, such as 
chemotherapy, which may impair fertility.
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Gonadotoxicity risk of various oncologic treatments/regimens.

High
(>80% likelihood of causing 

permanent amenorrhea)

Conditioning chemotherapy for bone marrow 
transplantation
Total body irradiation
Alkylating agents
Pelvic radiotherapy
Brachytherapy for cervical cancer

Intermediate
(60-80% likelihood of causing 

permanent amenorrhea)

Escalated therapy (e.g., BEACOPP) for Hodgkin’s 
lymphoma
Adjuvant chemotherapy agents for breast cancer

Low Anti-metabolites
Vinca alkaloids
Anthracyclines
Topoisomerase inhibitors

J. Clin. Med. 2023, 12, 3542
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Indications for Medical Oocyte Freezing
Medical oocyte cryopreservation is recommended when fertility is at risk due to disease or medical treatment.

Oncology (Cancer-related Indications)

• Patients undergoing gonadotoxic 
treatments that may damage ovarian 
function:

• Chemotherapy: Alkylating agents (e.g., 
cyclophosphamide) and other cytotoxic 
drugs.

• Radiotherapy: Pelvic or whole-body 
irradiation.

• Surgery: Oophorectomy (removal of 
ovaries) or surgeries affecting ovarian 
blood supply.

• Bone Marrow or Stem Cell Transplantation: 
High-dose chemotherapy with 
myeloablative regimens.

Genetic and Autoimmune Conditions Affecting 
Ovarian Reserve

• Genetic disorders:
• Turner syndrome (mosaic karyotypes may 

still have ovarian function).
• BRCA1/BRCA2 mutation carriers (who may 

undergo risk-reducing oophorectomy).

• Fragile X (FMR1)premutation carriers.
• Autoimmune diseases:

• Systemic lupus erythematosus (SLE)
• Rheumatoid arthritis
• Myasthenia gravis

• Metabolic disorders:
• Galactosemia (associated with premature 

ovarian failure).
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Primary Ovarian Insufficiency (FXPOI)~20-25% of women with the FMR1 premutation develop Fragile X-associated Primary Ovarian Insufficiency (FXPOI).FXPOI is characterized by irregular menstrual cycles, infertility, and early menopause (before age 40).Women with CGG repeats between 80-100 are at the highest risk of ovarian insufficiency.Diminished Ovarian Reserve and InfertilityPremutation carriers often show faster decline in AMH (Anti-Müllerian Hormone) levels, indicating reduced ovarian reserve.They may experience lower response to ovarian stimulation during fertility treatments.Higher Risk of IVF FailureStudies suggest that oocyte quality and embryo viability may be compromised in some FMR1 premutation carriers.Higher CGG repeat numbers (>100) are linked to poorer reproductive outcomes.Risk of Passing Fragile X Syndrome to OffspringIf the CGG repeat expands beyond 200, it converts to a full mutation, causing Fragile X Syndrome in offspring.Expansion risk is greater if the mother has >90 CGG repeats.Prenatal diagnosis (CVS/amniocentesis) or Preimplantation Genetic Testing (PGT) is recommended for carriers undergoing IVF.Galactosemia, a rare metabolic disorder, is strongly linked to premature ovarian failure (POF) due to the toxic effects of galactose and its metabolites on ovarian function.📌 

Mechanisms Linking Galactosemia to POFToxic Effects of Galactose Metabolism ByproductsIn classic galactosemia, mutations in the GALT gene lead to a deficiency of galactose-1-phosphate uridylyltransferase (GALT).This results in the accumulation of galactose-1-phosphate (Gal-1-P) and galactitol, which are toxic to ovarian cells.Direct Damage to Ovarian FolliclesStudies suggest that Gal-1-P accumulation causes direct apoptosis (cell death) in primordial and growing ovarian follicles, leading to follicle depletion.This is irreversible, leading to ovarian insufficiency even in childhood or adolescence.Disruption of Gonadotropin SignalingGalactose metabolites may interfere with FSH and LH receptor function, impairing follicular development and leading to an anovulatory state.Oxidative Stress and Mitochondrial DysfunctionGalactose toxicity induces oxidative stress, which damages ovarian cells and disrupts mitochondrial energy production, impairing follicle survival.Impaired Estrogen SynthesisDeficiency in GALT enzyme leads to impaired steroidogenesis, contributing to low estrogen levels and ovarian dysfunction.



Indications for Medical Oocyte Freezing
Medical oocyte cryopreservation is recommended when fertility is at risk due to disease or medical treatment.

Gynecological Disorders Affecting Fertility

• Ovarian endometrioma with diminish 
ovarian reserve

• Previous ovarian surgery with diminish 
ovarian reserve

Chronic Medical Conditions

• Patients with conditions requiring long-
term gonadotoxic medications or those at 
risk of infertility due to systemic disease:

• Sickle Cell Disease:
• May require bone marrow 

transplant or repeated blood 
transfusions.

• Thalassemia Major:
• Iron overload from repeated 

transfusions may lead to ovarian 
insufficiency.

• Chronic Kidney Disease (CKD) and 
Dialysis Patients:

• May experience anovulation or 
premature menopause.11
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Oocyte 
Cryopreservation

Medical

Malignant

Haematological
Cancer, 13.7%

Gynecological 
Cancer, 6.5%

Gastrointestinal 
Cancer, 6.5%

Breast Cancer, 
47.4%

Lung, CNS, Renal, 
Thyroid., etc.11
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This suggests that patients with SLE already present poor ovarian reserve and function regardless of the activity of the disease or exposure to SLE therapy 
Cytotoxic immunosuppressive agents such as mycophenolate, azathioprine, methotrexate (MTX), or cyclophosphamide (CP) are indicated in the treatment of serious complications of SLE. Several meta-analyses (based on similar studies) have concluded that exposure to CP exerts an important negative impact on ovarian function, as measured by AMH levels 
Lung
Central nervous system
Nasopharyngeal
Renal
Thyroid
Pseudomixoma peritonei
Soft tissue sarcoma
Melanoma
Mesothelioma



Trends in Adolescent and Young Adult Cancer Incidence and Mortality Rates for All Cancers 
Combined by Age and Sex, 1975 to 2017.  

CA CANCER  J CLIN 2020:70:443-459

With continued improvement in cancer mortality, there has been an increasing focus on 
improving care and quality of life in the context of long-term survivorship

11
4年
度
TA
OG
年
會
專
用



Fertility preservation counseling has increasingly become a standard component of 
cancer therapy, particularly for patients of reproductive age.

• Professional Guidelines and 
Recommendations:

– American Society of Clinical Oncology 
(ASCO): Recommends that healthcare 
providers discuss the possibility of 
infertility with patients treated during 
their reproductive years and refer them to 
reproductive specialists as appropriate.​

– American Society for Reproductive 
Medicine (ASRM): Advises that 
oncologists address the risks of infertility 
with patients and provide information 
about options for fertility preservation 
prior to cancer treatment.​

– National Comprehensive Cancer 
Network (NCCN): Includes guidelines 
suggesting that fertility preservation be 
part of the initial discussion with patients 
undergoing cancer treatment.

Initiate Early Discussions: Healthcare 
providers should discuss potential risks to 
fertility and available preservation options 
with patients prior to starting cancer 
treatment.
Timely Referrals: For patients interested in 
fertility preservation, referrals to 
reproductive specialists should be made 
promptly, ideally within 24 hours, to 
facilitate timely decision-making and 
interventions. 
Fertility Preservation Methods:

J Natl Compr Canc Netw. 2023;21(8):851-80
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American Society of Clinical Oncology (ASCO): Recommends that healthcare providers discuss the possibility of infertility with patients treated during their reproductive years and refer them to reproductive specialists as appropriate.​
American Society for Reproductive Medicine (ASRM): Advises that oncologists address the risks of infertility with patients and provide information about options for fertility preservation prior to cancer treatment.​
National Comprehensive Cancer Network (NCCN): Includes guidelines suggesting that fertility preservation be part of the initial discussion with patients undergoing cancer treatment.
J Natl Compr Canc Netw. 2023;21(8):851-880




About Us
We are actively engaged in research to improve reproductive health and fertility in cancer 
survivors. Our research group is located at UC San Diego Moores Cancer Center and is funded 
by the California Breast Cancer Research Program.

https://oncofertilityrisk.com/en/home/

Fertility preservation counseling has increasingly become a standard 
component of cancer therapy, particularly for patients of reproductive age.
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Our Mission
1. Provide meaningful information on women’s health issues for young people who have faced cancer or cancer treatment.  
2. Conduct high quality clinical and behavioral research for young cancer survivors on survivorship care. 




Cancer Related Infertility Score Predictor(CRISP)
CRISP calculates population-based infertility risk (for females) based on age, cancer treatment, 
and the most current data available. Individual risks may vary

https://oncofertilityrisk.com/en/infertility/
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Cancer Related Infertility Score Predictor(CRISP)
CRISP calculates population-based infertility risk (for females) based on age, cancer treatment, 
and the most current data available. Individual risks may vary

https://oncofertilityrisk.com/en/infertility/
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Fertility Preservation Option

https://oncofertilityrisk.com/en/infertility/
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The recommended ovarian stimulation protocols for fertility 
preservation aim to maximize oocyte yield while minimizing 
treatment delays and potential complications.

Timing of Stimulation:
Random-Start Protocols: To avoid delaying 
cancer treatment, random-start protocols allow 
initiation at any point in the menstrual cycle, this 
flexibility enables timely oocyte retrieval without 
compromising outcomes.

Choice of Stimulation Agents:
GnRH Antagonist Protocols: offer a shorter 
duration of stimulation and reduce the risk of 
ovarian hyperstimulation syndrome (OHSS).

Letrozole Co-Administration: In hormone-
sensitive cancers (e.g., certain breast cancers), 
combining letrozole,  with gonadotropins can 
minimize estrogen exposure during stimulation. This 
approach reduces potential stimulation of hormone-
sensitive tumors.

Triggering Final Oocyte Maturation:
GnRH Agonist Trigger: Using a GnRH agonist for 
final oocyte maturation induction decreases the risk 
of OHSS compared to human chorionic gonadotropin 
(hCG) triggers. This method is particularly beneficial 
for cancer patients who may have an elevated 
thromboembolic risk.

Adjunctive Measures:
Anticoagulant Prophylaxis: Patients with 
additional risk factors for thrombosis may require 
anticoagulant prophylaxis during ovarian stimulation 
to mitigate the risk of thromboembolic events.
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Patient Profile Example:
Patient: A 32-year-old female diagnosed with breast cancer.
Medical History: 
Previous deep vein thrombosis (DVT) episode three years ago.
Family history of venous thromboembolism (VTE).
Diagnosed with Factor V Leiden mutation, a known thrombophilia condition.
Why is Prophylaxis Required?
Ovarian stimulation can increase estrogen levels, which may elevate the risk of thrombosis.
Cancer diagnosis and recent chemotherapy are additional risk factors for thromboembolic events.
The patient’s personal and familial history of thrombosis and a genetic thrombophilia significantly increase her risk.
Prophylactic Approach:
Low Molecular Weight Heparin (LMWH) (e.g., enoxaparin) could be initiated during ovarian stimulation to mitigate the risk of clot formation.
Careful monitoring of coagulation status throughout the stimulation process.
Coordination with a hematologist for personalized management.
Key Points:
Patients with prior thromboembolic events, genetic thrombophilias (like Factor V Leiden or Protein S deficiency), or active cancer may be at increased risk of thrombosis during ovarian stimulation.
Prophylactic anticoagulation is a precautionary measure to reduce the potential for life-threatening complications.




Reprod Med Biol. 2019;18:167–172.

• February 2012 to August 2017. The study entailed 
50 cycles with 34 patients who underwent fertility 
preservation due to breast cancer.

• GnRH antagonist protocol with AI (letrozole 2.5 or 
5 mg/d) for ovarian stimulation. GnRH agonist and 
FSH/HMG were co‐administered until the final 
trigger. 

Characteristics of breast cancer. A, Stages of breast cancer. B, Intrinsic 
subtypes of breast cancer11
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Buserelin acetate or human chorionic gonadotropin (hCG) 5000 or 10 000 U was administered for final oocyte maturation. 
GnRH antagonist was administered after the leading
follicle reached 14‐16 mm diameter with FSH/HMG oocyte stimulation
in the GnRH antagonist protocol.




Reprod Med Biol. 2019;18:167–172.
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STUDY DESIGN, SIZE, DURATION: A retrospective 
observational study was performed in the Netherlands. 
Data were collected between 2017 and 2019 from 1112 
women who cryopreserved oocytes or embryos more 
than 2 years ago in the context of fertility preservation 
in 10 IVF centers in the Netherlands 

MAIN RESULTS :Cryopreservation of oocytes versus 
embryos resulted in comparable numbers of used 
embryos (median of 2) for transfer and comparable live 
birth rates (33.9% and 34.6%, respectively). The 5-year 
utilization rate was 12.3% and the 10-year utilization 
rate was 25.5%. The cumulative clinical pregnancy rate 
was 35.6% and the cumulative live birth rate was 34.6% 
per patient. Those who had fertility preservation due to 
benign diseases returned earlier to use their 
cryopreserved embryos or oocytes. 

693, 
62%

109, 
10%

310, 
28%

Patient No.

Oncological Benign Non-medical

Female age at first oocyte retrieval—median and range

Oncological 17-42 30

Benign 16-39 30

Non-medical 22-44 36

Total 16-44 32

Hum Reprod 2024:39(12):2693–2701 
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Oncological 693 (62.3)
Benign 109 (9.8)
Non-medical 310 (27.9)
Total 1112

30      16–39 	

36      22–44 
	




Distribution of age across the different indications.

Hum Reprod 2024:39(12):2693–2701 
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Figure 1. Distribution of age across the different indications.


Unless provided in the caption above, the following copyright applies to the content of this slide: © The Author(s) 2024. Published by Oxford University Press on behalf of European Society of Human Reproduction and Embryology.This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



Distribution of different indications. (A) Distribution of oncological indications; (B) distribution of 
benign indications.

Hum Reprod 2024:39(12):2693–2701 
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Figure 2. Distribution of different indications. (A) Distribution of oncological indications; (B) distribution of benign indications. *Due to genetic/familial predisposition, cysts/endometriosis and/or ovarian surgery, or Turner disease. **For BRCA1 mutation carriers, transgender patients, and patients with uterus transplantation.


Unless provided in the caption above, the following copyright applies to the content of this slide: © The Author(s) 2024. Published by Oxford University Press on behalf of European Society of Human Reproduction and Embryology.This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



Number of fertility preservation cycles with cryopreservation of embryos and oocytes in the 
Netherlands.

Hum Reprod 2024:39(12):2693–2701 
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Figure 3. Number of fertility preservation cycles with cryopreservation of embryos and oocytes in the Netherlands.


Unless provided in the caption above, the following copyright applies to the content of this slide: © The Author(s) 2024. Published by Oxford University Press on behalf of European Society of Human Reproduction and Embryology.This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



Hum Reprod 2024:39(12):2693–2701 

In comparison with the oncological and the non-medical group, women with a benign 
indication used their cryopreserved oocytes or embryos relatively more often within 5 
years (17.1%, P ≤ 0.05), with a median period of 23 months (range 2–88). 

The median period of those who returned 
after cryopreservation to attempt to 
become pregnant was 42 months (range 1–
104). The 5-year return rate was 12.3% for 
the whole cohort, increasing to 25.5% after 
10 years. 
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Figure 4. Cumulative utilization rate after fertility preservation.


Unless provided in the caption above, the following copyright applies to the content of this slide: © The Author(s) 2024. Published by Oxford University Press on behalf of European Society of Human Reproduction and Embryology.This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



In total, 205 embryo transfer procedures in 96 patients were performed with an average
of 1.08 ±0.3 embryos per transfer procedure. 

Hum Reprod 2024:39(12):2693–2701 

26.3% 

19.8% 
16.3% 

23.3% 

14.8% 
16% 

36.4% 
35.7% 

30.2% 

42.9% 

34.6% 

33.9% 

11
4年
度
TA
OG
年
會
專
用

簡報者
簡報註解
Figure 5. Success rates per embryo transfer and per patient. (A) Success rates per embryo transfer divided per patient subgroup. (B) Cumulative success rates per patient divided per patient subgroup. (C) Success rates per embryo transfer divided per method of fertility preservation. (D) Cumulative success rates per patient divided per method of fertility preservation.


Unless provided in the caption above, the following copyright applies to the content of this slide: © The Author(s) 2024. Published by Oxford University Press on behalf of European Society of Human Reproduction and Embryology.This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



J Formos Med Assoc 2025:124(2):112-117

Methods: This retrospective 
review evaluated 42 patients 
with breast cancer who 
underwent fertility preservation 
at our center from January 2012 
to December 2022. Of 42 
patients, 26 underwent oocyte 
cryopreservation; 17, embryo 
cryopreservation; and 2, ovarian 
tissue cryopreservation.

Utilization rates varied: oocyte cryopreservation was at 
7.69%; embryo cryopreservation had a higher rate of 52.94%.
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奇美醫院冷凍解凍卵子臨床結果
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奇美醫院冷凍解凍卵子臨床結果
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Live births from MS , breast ca 1, ov cancer 1., all frozen at 2015



Medical Oocyte Cryopreservation

Impact on Chemotherapy Initiation:
• No Significant Delay
• Research indicates that FP does not significantly delay the start of chemotherapy. 

A study involving breast cancer patients found no substantial difference in the time 
to treatment between those who underwent FP and those who did not. ​

• Cancer 2021;127:3872-3880

Effect on Patient Outcomes:
• No Negative Impact on Survival 
• Studies have demonstrated that FP procedures do not adversely affect survival 

outcomes. For instance, research involving young women with breast cancer 
showed that FP is safe and does not increase the risk of mortality in the ensuing 
decades. ​

• JAMA Oncol. 2021;7(1):86-91.
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Oocyte 
Cryopreservation

Medical

Malignant

Haematological
Cancer, 13.7%

Gynecological 
Cancer, 6.5%

Gastrointestinal 
Cancer, 6.5%

Breast Cancer, 
47.4%

Lung, CNS, Renal, 
Thyroid., etc.

Benign

Mosaic Turner 
Syndrome

Endometriosis

Autoimmune 
diseases

Fragile X

BRCA Mutation

Borderline Ovarian 
Tumor
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This suggests that patients with SLE already present poor ovarian reserve and function regardless of the activity of the disease or exposure to SLE therapy 
Cytotoxic immunosuppressive agents such as mycophenolate, azathioprine, methotrexate (MTX), or cyclophosphamide (CP) are indicated in the treatment of serious complications of SLE. Several meta-analyses (based on similar studies) have concluded that exposure to CP exerts an important negative impact on ovarian function, as measured by AMH levels 
Lung
Central nervous system
Nasopharyngeal
Renal
Thyroid
Pseudomixoma peritonei
Soft tissue sarcoma
Melanoma
Mesothelioma



Oocyte cryopreservation for fertility preservation in women with 
ovarian endometriosis

Fertility preservation strategies such as oocyte or ovarian tissue cryopreservation 
should be considered, particularly for women at risk of diminished ovarian reserve 
due to endometriomas or planned surgical intervention
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Endometriomas lead to a progressive decline in ovarian reserve and oocyte quality, making expectant management an unsuitable approach, particularly for patients focused on fertility preservation.



Impact of Endometrioma on Fertility 

• Ovarian Reserve Reduction
– Endometriomas can damage ovarian tissue, 

reducing the ovarian reserve due to 
inflammation, oxidative stress, and 
surgical removal of cysts.

• Disrupted Ovulation
– Endometriomas may alter the hormonal 

environment, leading to impaired 
ovulation or lower-quality oocytes.

• Inflammation and Adhesion Formation
– Chronic inflammation caused by 

endometriosis leads to pelvic adhesions, 
distorting the pelvic anatomy and affecting 
the normal functioning of reproductive 
organs.

• Impaired Follicular Development
– Endometriomas may interfere with follicle 

development and ovulatory processes, 
reducing fertility potential.

• Poor Oocyte Quality
– Endometriomas contribute to oxidative 

stress and inflammatory mediators in the 
ovarian microenvironment, leading to 
reduced oocyte quality.

• Impact on ART 
– Endometriomas may negatively affect the 

outcomes of IVF by reducing the number 
and quality of retrieved oocytes and 
embryos.

• Altered Endometrial Receptivity
– The inflammatory environment associated 

with endometriosis can compromise 
endometrial receptivity, reducing the 
likelihood of successful implantation.

• Co-existing Infertility Factors
– Women with endometriomas often have 

other forms of endometriosis or pelvic 
conditions, further compounding infertility
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Endometriosis, a condition where tissue similar to the uterine lining grows outside the uterus, creates a chronic inflammatory environment that can compromise endometrial receptivity, thereby reducing the likelihood of successful embryo implantation. This inflammation disrupts the normal function of the endometrium, leading to infertility in many affected women.Several studies have explored this relationship:A review in Reproduction discusses how injury-induced inflammation can improve uterine receptivity and pregnancy outcomes, highlighting the complex role of inflammation in endometrial function. BIOSCIENTIFICAResearch published in Biomolecules indicates that endometrial receptivity decreases in patients with clinically diagnosed endometriosis, suggesting that the inflammatory environment associated with the condition adversely affects the endometrium's ability to support embryo implantation. MDPIAn article in Fertility and Sterility notes that the reliance on inflammatory mechanisms for both implantation and menstruation creates an opportunity for chronic inflammation in endometriosis, which disrupts endometrial receptivity and contributes to infertility. FERTSTERTThese studies collectively underscore the impact of endometriosis-induced inflammation on endometrial receptivity and its role in infertility. Addressing this inflammatory environment is crucial in developing effective treatments for women with endometriosis-related infertility.



Background:

• A 33-year-old woman is  referred for infertility evaluation after 
trying to conceive for two years.

• Ultrasound reveals  bilateral ovarian endometriomas (left ovary: 5 
cm, right ovary: 4 cm).

• Serum AMH level is  low (1.2 ng/mL), and antral follicle count (AFC) 
is  reduced.

• She experiences moderate pelvic pain but no acute symptoms.

Scenario 1: 
A 33-Year-Old Woman with Bila te ra l Ovarian Endometriomas

Key Is s ues :

• Decreased ovarian reserve.
• Bilateral cysts  increasing the complexity of surgical management.
• Desire for fertility preservation.
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Ovarian reserve in women with or without 
endometrioma

Markers of ovarian reserve in women before and 
after endometrioma excision

Hum Reprod 2013:28(8):2140-45  

A prospective cohort study including 30 women 
with endometrioma ＞2 cm were age matched 
with 30 healthy women without ovarian 
cysts.Women with endometrioma underwent 
laparoscopic excis ion with the stripping 
technique. Serum AMH level and antral follicle 
count (AFC) were determined preoperatively, 1 
and 6 months after surgery
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Hum Reprod 2013:28(8):2140-45  

Both the presence of eomas and 
their removal negatively affect 
ovarian reserve. The detrimental 
impact on ovarian reserve is  not 
temporary but sustained over 6–9 
months. Excision of bilateral 
endometriomas might be 
associated with a greater loss  of 
ovarian reserve.

Markers  of ovarian reserve in women before and after endometrioma excis ion, according to laterality
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43 normoovulatory women were studied 
by endocrine ( AMH, FSH, LH, inhibin B, 
oestradiol) and ultrasonographic (antral 
follicle count ) methods before surgery, 
and 3 and 9 months after surgery. The 
operation was performed by 
experienced laparoscopists, particularly 
aware of the need to avoid damaging the 
healthy part of the ovary.

RBMO:2011:23:740– 6

Overall, the data show that laparoscopic 
stripping of endometriomas reduces 
ovarian reserve. The s ignificant decrease 
of AMH after surgery confirms that part of 
the healthy ovarian pericapsular tissue, 
containing primordial and preantral 
follicles, is  removed or damaged
despite all the surgical efforts  to be 
atraumatic.
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For fertility preservation in 
reproductive-age women with 
ovarian endometrioma, surgical 
intervention like cystectomy 
may not be the optimal choice 
due to potential damage to 
ovarian reserve. 

Surgery might be necessary in 
cases where the endometrioma 
causes significant pain, rapid 
growth, or poses other health 
risks. In such scenarios,  pre-
surgical fertility preservation 
options like oocyte or embryo 
cryopreservation should be 
considered.
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Endometrioma cystectomy is implicated in a considerable decrease in ovarian reserve. After 9-12 months, unilateral and bilateral cystectomy showed a significant and sustained serum AMH drop of 39.5% and 57.0%, respectively.
Hum Reprod Update. (2019) 25:375–91
Endometriotic cystectomy causes significant damage to ovarian reserve with up to 40% fall in serum AMH concentration.
J Clin Endocrinol Metab. (2012) 97:3146–54.




Scenario 1: A 33-Year-Old Woman with Bila te ra l Ovarian Endometriomas

1. Avoid Immediate Surgery (If Pain Is  
Manageable):

– Surgery may further reduce ovarian 
reserve, particularly with bilateral 
cysts.

– Proceed with a non-surgical approach 
initially, focusing on fertility 
preservation.

2. Fertility Preservation:
– Oocyte or Embryo Cryopreservation:

• Initiate ovarian stimulation and 
retrieve as  many oocytes  as  
possible before any surgical 
intervention.

3. Medical Management for Pain:
– Consider hormonal suppression (e.g., 

progestins  like dienogest) to manage 
pain while planning fertility 
preservation.

4. Reassess  After Fertility Preservation:
– If surgery becomes necessary (e.g., 

for symptom control or to reduce cyst 
s ize), perform laparoscopic 
cystectomy with meticulous care to 
preserve ovarian tissue.

– Use hemostatic sealants  instead of 
coagulation to minimize ovarian 
damage.
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Medical Oocyte Cryopreservation

Medical Oocyte Freezing is both a medically sound and ethically justified option, 
empowering women to safeguard their reproductive potential amidst life-saving 
medical treatments.
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Social Oocyte Cryopreservation

Social oocyte cryopreservation (SOC) is performed for non-medical reasons to 
extend reproductive options. The primary indications include personal, professional, 
and social factors that may delay childbearing.
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Oocyte 
Cryopreservation

Medical

Malignant

Haematological
Cancer, 13.7%

Gynecological 
Cancer, 6.5%

Gastrointestinal 
Cancer, 6.5%

Breast Cancer, 
47.4%

Lung, CNS, Renal, 
Thyroid., etc.

Benign

Mosaic Turner 
Syndrome

Endometriosis

Autoimmune 
diseases

Fragile X

BRCA Mutation

Borderline Ovarian 
Tumor

Social

No Partner

Carrier Goal

Low AMH

Age
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This suggests that patients with SLE already present poor ovarian reserve and function regardless of the activity of the disease or exposure to SLE therapy 
Cytotoxic immunosuppressive agents such as mycophenolate, azathioprine, methotrexate (MTX), or cyclophosphamide (CP) are indicated in the treatment of serious complications of SLE. Several meta-analyses (based on similar studies) have concluded that exposure to CP exerts an important negative impact on ovarian function, as measured by AMH levels 
Lung
Central nervous system
Nasopharyngeal
Renal
Thyroid
Pseudomixoma peritonei
Soft tissue sarcoma
Melanoma
Mesothelioma



Common reasons why women pursue social oocyte freezing

1. Absence of a Suitable Partner
2. Delaying Childbearing for Career or 

Education
3. Declining Ovarian Reserve with Age 
4. Personal or Lifestyle Preferences
5. Family History of Early Menopause or 

Infertility
6. Uncertainty About Future Parenthood
7. Desire for Biological Children Without 

Immediate Parenthood
8. Ethical or Religious Considerations 

Regarding Embryo Freezing
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Number of cycles and patients undergoing oocyte 
cryopreservation in the USA (2010–2016) and 
Australia/New Zealand (2010–2015).

Hum Reprod 2021:36(3):624-35

STUDY DESIGN, SIZE, DURATION: A 
trinational retrospective cohort study was 
performed of 31 191 OC cycles and 972 
oocyte thaw (OT) cycles undertaken in the 
USA (2010–2016) and 3673 OC and 517 OT 
cycles undertaken in Australia/New Zealand 
(Aus/NZ;2010–2015).

There has been a dramatic rise in the number of OC
cycles performed each year (+880% in the USA from 
2010 to 2016 and +311% in Aus/NZ from 2010 to 
2015).
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Figure 2. Number of cycles and patients undergoing oocyte cryopreservation in the USA (2010–2016) and Australia/New Zealand (2010–2015).
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Women’s age at time of oocyte cryopreservation. (A) Data are presented for mean age of women at time of 
oocyte cryopreservation in the USA (2010–2016) and (B) Australia/New Zealand (2010–2015).

Hum Reprod 2021:36(3):624-35

Across both regions, most women undergoing OC were aged in their late 30s, but the 
average age decreased over time (USA: 36.7 years vs 34.7 years in 2010 and 2016, 
respectively).
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We hypothesize this age shift could be a result of heightened fertility
awareness amongst the public owing to the increase in global fertility
education campaigns (Delbaere et al., 2020) as well as the
increased publicity of OC in the past decade



Data about oocyte cryopreservation for fertility preservation and 
oocyte donation from SART, ESHRE and ANZARD registries

Fertil Steril 2024;121:555–61
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Age of Woman at time of Egg 
Freezing < 35 35 - 37 38 - 40 41 - 42 > 42

Number of Egg Freezing Cycles 
Initiated

11995 8800 5147 1324 720

Number of Egg Freezing Retrievals 11546 8392 4786 1198 619

% of Egg Freezing Cycle Cancellations 3.7 % 4.6 % 7.0 % 9.5 % 14.0 %

Mean # of Oocytes Per Retrieval 18.3 15.0 12.3 10.0 6.7

Mean # of Oocytes Frozen Per 
Retrieval

14.2 11.6 9.4 7.8 5.2

All SART Member Clinics - 2022 Retrieval and Transfer Tables
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Social (Elective) Oocyte Cryopreservation

Egg Quantity Declines with Age

• Women are born with about 1–2 million 
eggs

• By age 35, only about 10% (100,000 eggs) 
remain.

• By age 40, most women have less than 
10,000 eggs, many of which are 
chromosomally abnormal.

Egg Quality Drops with Age
• The rate of aneuploidy (chromosomal 

abnormalities) increases:
• Under 35 y/o: ~20% of eggs are abnormal.
• At 40 y/o: ~80% of eggs are abnormal.
• At 43+ y/o: ~90–95% are abnormal.
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How Old Is  Too Old to 
Freeze Eggs?

There is  no strict age limit for egg 
freezing, but the success rate 
s ignificantly declines with age. 
Generally, freezing eggs after 38–
40 years  old is  much less  
effective. 
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Fertil Steril 2016;105:459–66

Characteristic Vitrified oocytes Fresh oocytes P value

Cycles (n) 128 2,963

Age (y) at oocyte retrieval 34.9 35.5 NS

BMI (kg/m2) 24.6 25.9 .006

No. of MII oocytes inseminated 8.0 10.1 .0002

Fertilization per MII inseminated (%) 69.5 71.7 NS

Blastocyst-stage ET (%) 50.9 66.1 .001

Implantation per embryo transferred (%) 41.2 35.4 NS

Clinical pregnancy per transfer cycle (%) 54.4 45.1 .050

Pregnancy loss per clinical pregnancy(% 29.0 20.1 NS

Live birth/ongoing pregnancy per 
transfer cycle (%) 38.6 36.0 NS

Patient(s)
Women undergoing autologous 
IVF treatment using vitrified and 
warmed oocytes. A total of 
1,283 vitrified oocytes were 
warmed for 128 autologous IVF 
treatment cycles.

Conclusion(s)
Treatment outcomes using 
autologous oocyte vitrification 
and warming are as good as cycles 
using fresh oocytes. These results 
are especially reassuring for 
infertile patients who must 
cryopreserve oocytes owing to 
unavailability of sperm or who 
wish to limit the number of 
oocytes inseminated.

11
4年
度
TA
OG
年
會
專
用



Fertil Steril 2016;105:459–66.

Predicted probability of having at least one kid from egg freezing 
by maternal age and number of eggs frozen
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KEY MESSAGE 
Planned oocyte cryopreservation increases reproductive autonomy and promotes 
social justice by allowing women to postpone childbearing while maintaining the 
option of a biological child.Based on current evidence, cryopreserving 20 mature 
oocytes at <38 years of age provides a 70% chance of one live birth; however, 
larger studies are needed.

RBMO 2023:47(6)
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• Since limited data exist regarding live 
births following elective egg freezing, the 
BWH Egg Freezing Counseling Tool was 
developed from a surrogate population of 
presumably fertile women (egg donor, 
male-factor, and tubal-factor only 
infertility).

• No number of frozen eggs can guarantee a 
live birth.

• IVF stimulation cycles produce a variable 
number of eggs, even among women of 
similar ages. Older women typically obtain 
fewer eggs per stimulation cycle.

• May be less reliable for women ≥39 years 
old.

• May overestimate live birth rates for 
women undergoing non-elective egg 
freezing for medical reasons, such as 
cancer.

• Data are retrospective and from a single 
academic institution in an insurance-
mandated state.

• Individual IVF clinics with different thaw 
survival and live birth rates may need to 
modify and customize this model.

• Has yet to be prospectively validated.11
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Brigham and Women's Hospital (BWH) Egg Freezing Counseling



Total Age ≤ 35 Age 36–39 Age ≥ 40 P value

Thawing cases 54 11 26 17

Usage rate 54/645 (8.4) 11/189 (5.8) 26/263 (9.9) 17/193 (8.8) 0.650

Storage duration, y 3.0 (1.4–4.7) 3.4 (2.6–4.3) 3.1 (2.2–5.2) 2.8 (1.2–4.3) 0.817

Survival rate of all oocytes 382/518 (73.7) 100/147 (68.0) 205/262 (78.2) 77/109 (70.6) 0.159

Fertilization rate 220/332 (66.3) 61/85 (71.8) 110/177 (62.1) 49/70 (70.0) 0.545

Implantation rate 29/122 (23.8) 9/34 (26.5) 16/66 (24.2) 4/22 (18.2) 0.988

Clinical pregnancy rate/transfer 21/52 (40.4) 8/16 (50.0) 9/26 (34.6) 4/10 (40.0) 0.943

Ongoing pregnancy rate/transfer 18/52 (34.6) 7/16 (43.8) 8/26 (30.8) 3/10 (30.0) 0.958

At least 1 live birth/thawed case 17/54 (31.5) 6/11 (54.5) 8/26 (30.8) 3/17 (17.6) 0.320

Cumulative live birth/thawed case 21/54 (38.9) 7/11 (63.6) 11/26 (42.3) 3/17 (17.6) 0.045

Reprod Bio Endocri 2022:20:123

645 women with 840 oocyte retrieval cycles for 
elective oocyte freezing from November 2002
to December 2020. The overall usage rate was 8.4% 
(54/645).

11
4年
度
TA
OG
年
會
專
用



Many believe that Taiwan’s legal 
restrictions on fertility 
treatment are to blame for the 
comparatively low usage 
rate. The Assisted Reproduction 
Act, which was adopted in 2007, 
stipulates that artificial 
insemination is limited to 
married heterosexual couples 
where one of the partners is 
infertile. This means that single 
women and same-sex couples 
are prevented from having 
children from their thawed eggs.
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Lai Hsing-hua, founder of Taiwan’s first egg bank, the Stork Fertility Center, says that the rate of women who freeze their eggs and return to have them thawed there stands at below four percent. Lee Maw-sheng, president of Taichung-based Lee Women’s Hospital, which last year reported the highest number of fertility treatment cycles nationwide, says that at his hospital the frozen egg usage rate stands at around 10 percent. He opines that women typically do not return to use their frozen eggs because they are too busy with their careers or do not have a partner.



Only about 4 percent of children in Taiwan are born out of wedlock, compared with about 
40 percent in the US where it is more accepted.

RISING TREND

Demand for egg freezing in Taiwan has surged, with the number of women aged between 
35 and 39 opting for the technology up 86 percent over the past three years, according to a 
study by National Taiwan University Hospital.
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The most common reasons for not using cryopreserved oocytes 
approximately 5 years after planned oocyte cryopreservation were 
achieving pregnancy without cryopreserved oocytes, or preferring not 
to have a child without a partner. Many women who initially expressed 
disinterest in single parenthood by choice eventually attempted to 
conceive using donor sperm. 
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Its efficacy, safety, costs, benefits, and risks, including the unknown long-term health 
effects for offspring.
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Subsidies for egg freezing !

​Several countries have implemented subsidies 
or public funding programs to support elective 
egg freezing for non-medical reasons. 

• France: France is the first country to offer 
elective egg freezing for non-medical reasons 
under public health coverage.

• Israel: The Israeli government provides public 
funding for up to two cycles of egg freezing, 
reflecting progressive policies toward fertility 
preservation.

• Japan: The Tokyo Metropolitan Government has 
expanded its subsidy program for elective egg 
freezing to address the country's declining 
fertility rate.

• South Korea: The Seoul Metropolitan 
Government subsidizes 50% of egg freezing 
expenses for women aged 20 to 49. ​
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Research in many nations has shown that the main reason women have their eggs frozen is not career or study considerations, but the lack of a partner



Tokyo’s Fertility Program Is 
Overwhelmed by How Many Women 
Want to Freeze Their Eggs

More than 7,000 women have registered for 
information sessions about the new 
programme, which offers up to 300,000 yen 
(S$2,715) toward the costs of egg-freezing, 
and 1,800 women have applied since 
October, according to the Tokyo 
Metropolitan Government.

JANUARY 19, 2024 1:05 AM EST
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Freezing is Just the First Step—Don’t Forget the Next One!

I froze my eggs when I was 28, thinking I was 
securing my future.！

My eggs are still frozen, and I know egg 
freezing is a tool, not a guarantee !
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Don't Just Freeze Your Eggs—Hatch Them!

Booyoung Group, a construction firm based in Seoul, 
offers employees a bonus of 100 million Korean won 
(approximately $75,000) for each child born. 

In 2024, South Korea's fertility rate experienced a 
slight uptick, rising to 0.75 from 0.72 in 2023—the 
first increase in nine years.

11
4年
度
TA
OG
年
會
專
用



Subsidies for egg freezing amiss !

• Is it reasonable or necessary to use 
government funds to subsidize egg 
freezing when the usage is so low? 

• Why not use these funds to improve 
support for parents or other things?

• Research in many nations has shown that 
the main reason women have their eggs 
frozen is not career or study 
considerations, but the lack of a partner

• Regulatory mechanism for egg freezing is 
lacking ! (There were cases of equipment 
malfunctions at reproduction institutions 
in the US resulting in the loss of eggs and 
even embryos. )
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Research in many nations has shown that the main reason women have their eggs frozen is not career or study considerations, but the lack of a partner



1. Planned OC serves legitimate interests in reproductive autonomy.

2. Planned OC is relatively new, and uncertainties exist regarding its 
efficacy, appropriate use, and long-term effects.

3. Providers should ensure that individuals who request planned OC are 
informed about its efficacy, safety, costs, benefits, and risks, including 
the unknown long-term health effects for offspring. Because of the 
uncertainties that accompany this developing procedure, there are 
distinct obligations regarding disclosure and informed decision-making.

4. Providers should disclose their own clinic-specific statistics, or lack 
thereof, for successful freeze-thaw and live birth. Patients should be 
informed that medical benefits are uncertain and harms that are not 
fully understood may emerge from planned OC.

Fertil Steril2024;121:604-12
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計劃性的卵母細胞冷凍符合生育自主的正當利益legitimate



Take Home Message

• Egg freezing is not a guarantee of future fertility, but when done 
at the right time, it can significantly increase reproductive 
options.

• Medical egg freezing should be assessed early and initiated 
promptly, without delaying cancer treatment or affecting survival 
outcomes.

• Social egg freezing requires thorough informed consent and risk 
communication to prevent unrealistic expectations about success 
rates.

• Policy initiatives should balance women's reproductive autonomy 
with the fair allocation of societal resources.

11
4年
度
TA
OG
年
會
專
用



11
4年
度
TA
OG
年
會
專
用


	The oocyte cryopreservation: medical vs. social reasons
	Conflict of interest statement
	投影片編號 3
	投影片編號 4
	投影片編號 5
	Medical Oocyte Cryopreservation��Initially, this is recommended for individuals facing gonadotoxic treatments, such as chemotherapy, which may impair fertility.�
	Gonadotoxicity risk of various oncologic treatments/regimens.
	Indications for Medical Oocyte Freezing�Medical oocyte cryopreservation is recommended when fertility is at risk due to disease or medical treatment.
	Indications for Medical Oocyte Freezing�Medical oocyte cryopreservation is recommended when fertility is at risk due to disease or medical treatment.
	投影片編號 10
	投影片編號 11
	Fertility preservation counseling has increasingly become a standard component of cancer therapy, particularly for patients of reproductive age.
	投影片編號 13
	Cancer Related Infertility Score Predictor(CRISP)�CRISP calculates population-based infertility risk (for females) based on age, cancer treatment, and the most current data available. Individual risks may vary
	投影片編號 15
	Fertility Preservation Option
	The recommended ovarian stimulation protocols for fertility preservation aim to maximize oocyte yield while minimizing treatment delays and potential complications.
	投影片編號 18
	投影片編號 19
	投影片編號 20
	Distribution of age across the different indications.

	Distribution of different indications. (A) Distribution of oncological indications; (B) distribution of benign indications. 
	Number of fertility preservation cycles with cryopreservation of embryos and oocytes in the Netherlands.

	投影片編號 24
	In total, 205 embryo transfer procedures in 96 patients were performed with an average� of 1.08 ±0.3 embryos per transfer procedure. 
	投影片編號 26
	投影片編號 27
	投影片編號 28
	投影片編號 29
	投影片編號 30
	Medical Oocyte Cryopreservation
	投影片編號 32
	投影片編號 33
	Impact of Endometrioma on Fertility  
	投影片編號 35
	投影片編號 36
	投影片編號 37
	投影片編號 38
	投影片編號 39
	投影片編號 40
	Medical Oocyte Cryopreservation��Medical Oocyte Freezing is both a medically sound and ethically justified option, empowering women to safeguard their reproductive potential amidst life-saving medical treatments.��
	Social Oocyte Cryopreservation��Social oocyte cryopreservation (SOC) is performed for non-medical reasons to extend reproductive options. The primary indications include personal, professional, and social factors that may delay childbearing.�
	投影片編號 43
	Common reasons why women pursue social oocyte freezing
	Number of cycles and patients undergoing oocyte cryopreservation in the  USA (2010–2016) and Australia/New Zealand (2010–2015).

	Women’s age at time of oocyte cryopreservation. (A) Data are presented for mean age of women at time of oocyte cryopreservation in the USA (2010–2016) and (B) Australia/New Zealand (2010–2015).
	投影片編號 47
	投影片編號 48
	Social (Elective) Oocyte Cryopreservation
	投影片編號 50
	投影片編號 51
	投影片編號 52
	投影片編號 53
	投影片編號 54
	投影片編號 55
	投影片編號 56
	投影片編號 57
	�The most common reasons for not using cryopreserved oocytes approximately 5 years after planned oocyte cryopreservation were achieving pregnancy without cryopreserved oocytes, or preferring not to have a child without a partner. Many women who initially expressed disinterest in single parenthood by choice eventually attempted to conceive using donor sperm. 
	投影片編號 59
	Subsidies for egg freezing !
	投影片編號 61
	Freezing is Just the First Step—Don’t Forget the Next One!
	Don't Just Freeze Your Eggs—Hatch Them!
	Subsidies for egg freezing amiss !
	投影片編號 65
	Take Home Message
	投影片編號 67



