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Learning Objectives

• Review ovarian anatomy/oogenesis and testicular 

anatomy/spermatogenesis

• Review tools to help quantify risk of gonadal failure and infertility

• Understand fertility preservation options before for individuals with 

ovaries.

• Understand risk, diagnosis and management of premature ovarian 

insufficiency after iatrogenic injury.

• Understand preservation options before and after cancer directed 

therapy for individuals with testicles. 



Why Fertility Preservation?

“There on the list of side effects… I saw 

something that upset me more than any of the 

bad news I’d received so far: the cancer treatment 

that would save my life would also most likely 

leave me infertile.”

“As much as I appreciated their support, the 

absence of communication on something so 

important felt like a breach of trust early on in our 

patient-doctor relationship.”

- Suleika Jaouad





Oncofertility movement has evolved over the past 20 years.

2004  2005  2006  2012   2019

President’s Cancer Panel, 2003‐2004 Annual Report (2004); Lee SJ, et al., JCO (2006); Otkay et al., JCO, (2018) Fertility and Sterility (2019)

President’s 

Cancer 

Panel

NICHD

ASRM

ASCO

Egg Freezing deemed 

NOT Experimental

“Report on Survivorship” 

recognized infertility as a 

top concern and issued 

recommendations (2004)

Fertility Preservation 

Special Interest Group 

formed at ASRM (2004)

NICHD creates specialized 

fertility preservation 

research section (2005)

ASRM conclude egg fertility 

freezing for fertility 

preservation is no longer 

experimental (October 2012)

ASCO issued the 1st Fertility 

Preservation Guideline (2006)

Ovarian Tissue 

Cryopreservation deemed 

NOT Experimental



Ovarian and testicular tissue serves a role in 

both hormone production and reproduction

Ovary

• Reproduction
• Females born with lifetime oocytes

• Hormones

• Progesterone

• Estrogen (estradiol, estrone, and estriol)

Testes

• Reproduction 
• Ongoing production of sperm after puberty

• Hormone

• Testosterone



Ovarian Anatomy

http://medcell.med.yale.edu/histology/ovary_follicle.php - Permission for use by Dr. Peter Takizawa

http://medcell.med.yale.edu/histology/ovary_follicle.php


Spermatogenesis

Breuss et al. Trends in Genetics (2021)



Male Tanner Staging

Stenson and Cunningham. Macleod's Clinical Examination. (2018)



Risk Quantification and Gonadal Failure



Gonadotoxic Therapy

RADIATION ALKYLATING 

CHEMOTHERAPY

CISPATIN & 

CARBOPLATIN

+ OTHERS 



Cyclophosphamide Equivalent Dose

Drug

Dose 

(mg/m2) Multiplier

Equivalent dose 

(mg/m2)

Cyclophosphamide 1 0

Ifosfamide 0.244 0

Procarbazine 0.857 0

Chlorambucil 14.286 0

BCNU 15 0

CCNU 16 0

Melphalan 40 0

Thio-TEPA 50 0

Nitrogen Mustard 100 0

Busulfan 8.823 0

Total CED 0

Cyclophosphamide Equivalent Dose Calculator

https://fertilitypreservationpittsburgh.org/fertility-resources/fertility-risk-calculator/

Green DM, et al. Pediatric Blood & Cancer (2014)



The Oncofertility Consortium

https://oncofertility.msu.edu

https://oncofertility.msu.edu



Cancer directed therapy can impact the primordial follicle population 

leading to earlier age of menopause.

Michel de Vos, Paul Devroey, Bart C.J.M. Fauser, Lancet, 2010

Doleman et. al, Fertility and Sterility. 2021



Infertility and Ovaries: Risk Principles

Dr. Irene Su, Oncofertility Consortium Conference 2021. - Permission granted for use.



Premature Ovarian Insufficiency (POI)

Michel de Vos et. al. Lancet (2010)

Healthy Ovarian Reserve Decreased Ovarian Reserve



Spermatogenesis

Breuss et al. Trends in Genetics (2021)

Long term infertility

Short term infertility



Pediatric & AYA Gonadal Insufficiency and 

Infertility Risk Stratification

Meacham et al. Journal AYA. 2020



Ovarian Risk Stratification

Meacham et al. Journal AYA. 2020



Testicular Risk Stratification

Meacham et al. Journal AYA. 2020



Fertility Preservation in Individuals 

with Ovaries



Oocyte Cryopreservation

NEJM – Clinical Pearls: Fertility Preservation in Women. (2017)



December 2019 ASRM Statement

Fertility and Sterility (2019)



Operative Photos at the time of Ovarian Tissue 

Cryopreservation

L oophorectomy at time of larger 

     abdominal tumor resection Laparoscopic view of R ovary, 

removed as a separate procedure

(with line placement)

Ovary bisected and put into media



Ovarian Tissue Cryopreservation

http://medcell.med.yale.edu/histology/ovary_follicle.php - Permission for use by Dr. Peter Takizawa

http://medcell.med.yale.edu/histology/ovary_follicle.php


Ovarian Tissue Autotransplantation

https://consultqd.clevelandclinic.org/vitrification-of-ovarian-tissue-offers-new-hope-for-fertility-preservation/

Dolmans et. al. Fertility and Sterility (2021)



Uses of Cryopreserved Ovarian Tissue

• Auto-Transplantation

• Subcortical of remaining 

ovary*

• Ovarian Bed*

• Peritoneal Window*

• Forearm
         * Live births in literature

• In Vitro Maturation

• Still Experimental 

Kim et al. Obstetrics and Gynecologic Science (2018)

At least 185 live births have been reported 

worldwide after transplantation of cryopreserved 

ovarian tissue, including a combination of both 

IVF and spontaneous conceptions. 



Case 1 - Sickle Cell Anemia

Diagnosis – Age 5 yrs

Pubertal changes – Age 10yrs (breast 

development)

HSCT/OTC - Age 14yrs (no prior menarche)

Menarche induction – Age 15.5yrs

Ovarian Tissue Transplant - 25 yrs
➢ POI confirmed prior to transplant

➢ 6 tissue segment grafted in the peritoneal 

bursa, and five were grafted subcutaneously 

At 5-21 months post autograft
➢ FSH/LH return to pre-menopausal 

range

➢ Regular menstration 

➢ Follicles seen on ultrasound

➢ AMH undetectable

➢ Spontaneous pregnancy with healthy 

baby boy in 2014.

Demeestere et. al, Human Reproduction (2015)



Case 2 - Acute Lymphoblastic Leukemia

Diagnosis – Age 14 years

High Risk protocol/TBI/HSCT - Age 14 years

OTC post-chemotherapy/remission status.

Permanent Ovarian Failure

1st Ovarian Tissue Transplant – Age 29 years

2nd Ovarian Tissue Transplant. - Age 30 years

• Pregnancy established through IVF. Nov 2019 healthy 

baby boy at 35+5 weeks

• Pregnancy established by natural conception. 

Progressing into week 35 at time of publication.

Rodriguez-Wallberg KA et al. Haematologica. 2021



Fertility Preservation after Chemotherapy in Patients with 

Ovaries

Oocyte Cryopreservation

• Approximately 4-5 months after chemotherapy.

• Patients who do not collect prior to therapy are encouraged to do so after therapy due 

to premature ovarian insufficiency. 

• Absolute neutrophil count > 750. 

Ovarian Tissue Cryopreservation

• Ovarian follicles are thought to be protected from chemotherapy therefore can be 

collected any time after non-high risk therapy exposure



Fertility Preservation in Individuals 

with Testicles



Infertility Risk in Patients with Testicles: 

Principles

• Long term outcomes: mostly 

binary (fertile vs not fertile)

• Risks do not vary greatly with age

• Temporary azoospermia is of 

variable length.

Ntemou et al. International Journal of Molecular Science (2019)



Sperm cryopreservation 

• Must be Tanner Stage 3

• Masturbated previously

• No lubricants or saliva

• Sperm must be collected prior 

to any chemotherapy

Raya et al. Invitra (2019)



Testicular Tissue Cryopreservation 

*ONLY AVAILABLE ON CLINICAL TRIAL*

• Eligibility Criteria

• “High level of increased risk” of infertility

• MRD negative prior to procedure (patients with leukemia)

• Previous chemo exposure: CED <4

• Process

• Wedge resection of a portion of a single testicle

• Processing and cryopreservation of tissue at UPMC

• Cost

• Procedure: billed to insurance

• Processing and freezing: FREE (covered by study)

• Long term storage: $100-350 per year



ASCO 2018 – Male Fertility Preservation

Post Chemotherapy: 

• Men should be advised of a potentially higher risk of genetic damage in sperm 

collected after initiation of therapy. 

• It is strongly recommended that sperm be collected before initiation of 

treatment because the quality of the sample and sperm DNA integrity may be 

compromised after a single treatment.

• Intracytoplasmic sperm injection allows the future use of a very limited amount of 

sperm.

Oktay et al. JCO, 2018



Comprehensive Fertility Preservation at Seattle Children's Hospital

Prepubertal

• Ovarian tissue cryopreservation

Pubertal

• Ovarian tissue cryopreservation

• Oocyte/Embryo cryopreservation

TESTICLES

Prepubertal

• Testicular Tissue Cryopreservation 
(Experimental - Protocol at SCH)

Pubertal

• Sperm Cryopreservation

• Testicular Sperm Extraction (TSE)

• Testicular Tissue Cryopreservation 
(Experimental - Protocol at SCH)

Comprehensive evaluation and evaluation of all patients facilitated by Oncofertility team including 

oncology, general surgery, urology, adolescent gynecology and reproductive endocrinology. 

OVARIES



Summary

• New female fertility methods such as OTC are available.

• Male fertility preservation methods are limited and should be offered 

prior to gonadotoxic chemotherapy

• Meachum et al, JAYAO 2020 sets first categories to allow 

standardization across sites and studies

• Increased clarity about definition of risk and implications for 

recommendations is critical

• Fertility preservation is important to patients and plays an important 

role in coping.



Contact with any questions

FertilityPreservation@seattlechildrens.org

FertilityPreservationRN@seattlechildrens.org

mailto:FertilityPreservation@seattlechildrens.org
mailto:FertilityPreservationRN@seattlechildrens.org
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