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Female Cancer Incidence According to Age

국가암등록통계 2008



Trends in Female Cancer Survival Rate  

국가암등록통계 2008



Ovarian Reserve after Cancer Therapy

Gracia et al., Fertil Steril. 2012;97:134



Fertility Preservation Options

• Ovarian protection (GnRH-a, Oophoropexy) 
• Oocyte / Embryo freezing
• Ovarian tissue cryopreservation 

� autotransplantation, in vitro culture� autotransplantation, in vitro culture
Limitation

� Cryoinjury : many different cell types � difficult to optimize 
conditions

� Ischemic injuries after transplantation � no vascular 
anastomosis



Options for Female FP

Jeruss and Woodruff. NEJM 2009;360:902



Worldwide Frozen Ovarian Cortex 
Transplantation Pregnancy



Preparation of Ovarian Tissue 
for Cryopreservation 

ISFP 2011



Ovarian Cortex

� the 1mm outer layer of ovary 
� contain more than 90 % of the primordial follicles
� allows effective cryopreservation of follicles 
� active follicles constitute the organ function  

ISFP 2011



Cryopreservation of Ovarian Tissues : 3 Options

Cortical ovarian 
biopsy

Isolated folliclefragment

Whole ovary

isolation

Avascular
transplantation

In vitro culture Avascular
transplantation

22 live birth Avoid transmission of malignant cell

Vascular 
transplantation

Avoid follicular loss



1) Slow freezing

cryoprotectants : 1.0-1.5 M and low 

cooling rates : low (0.3~2ºC/min)

Freezing Methods for 
Reproductive Cells

cooling rates : low (0.3~2ºC/min)

2)  Vitrification

cryoprotectants : 3M and high

cooling rate : high (over 20,000ºC/min)



Reference Slow freezing Vitrification

Donnez et al.

(2012)

1. ovarian tissue cut : 8-10 x 4-5 x 1(mm)

2. Cryoprotectant : 

10% DMSO (20-30min, 4℃)

1. ovarian tissue cut : 1 x 1 x 1 (mm)

2. Cryoprotectant : 

38% EG + 0.5M trehalose (3min, RT) 

Silber et al.

(2012)

1. ovarian tissue cut : multiple x 1 (mm) 

2. Cryoprotectant

1. ovarian tissue cut : 10 x 10 X 1(mm) 

2. Cryoprotectant

Ovarian Cortex Freezing Protocol

(2012) 2. Cryoprotectant

1.5M PROH + 0.1M sucrose (30min, 37℃)

1.5M PROH + 0.2M sucrose (5min)

2. Cryoprotectant

7.5% EG + 7.5% DMSO (25min, RT) 

20% EG + 20% DMSO (15min, RT)

SNUBH 1. ovarian tissue cut : 5 x 1-5 x 1(mm) 

2. Cryoprotectant

1.5M DMSO + 0.1M sucrose (20min, RT)

1. ovarian tissue cut : 10 x 10 X 1(mm) 

2. Cryoprotectant

20% EG (10min, RT)

40% EG ++ 18% Ficoll + 0.3M sucrose 

(5min, RT)



Oocyte Collection From Ovarian Cortex



Preparation of Ovarian Tissue 
for Cryopreservation 

ISFP 2011



Slow Freezing of Ovarian Cortex 



Vitrification of Ovarian Cortex 



Transplantation of Human 
Ovarian Tissue 

Meirow et al., NEJM 2005;353:318 Donnez et al., Hum Reprod Update 2006;12:519



• Before grafting schedule :
1 piece of cryopreserved cortex 
� thawing 
� evaluation of follicular density

normal : n > 15-20 follicles/mm3

Available Tests before Transplantation

normal : n > 15-20 follicles/mm

• Malignant potential : type & stage dependent
Histology, RT-PCR, 
Long-term xenografting (6 months) 
� So far, no relapse due to grafting out of 
56 transplantations. (Dolmans, ISFP 2011)



histological signs of cell death 
• loss of cell membrane integrity and attachment
• cell shrinkage
• nuclear fading & nuclear shrinkage
• nuclear fragmentation

Ovarian Tissue Viability Test 

• nuclear fragmentation

Live/Dead cytotoxicity kit assay
• Calcein AM : live cell, green
• Ethidium-homodimer 1 : dead cell, red



Morphologic Classification of Mouse 
Ovarian Follicles (SNUBH OBGY)



Results: 
336 follicles  were cryopreserved and thawed.336 follicles  were cryopreserved and thawed.
Grade 1 follicle : 3.6%, 34.7%, 13.8%, and 20.0% in the 5-min, 10-min, 
20-min vitrification, and slow-freezing groups, respectively

Ration of TUNEL positive : 52.1%, 31.5%, 53.1%, and 46.7% in the 5-
min, 10-min, 20-min, vitrification and slow-freezing groups, 
respectively

Conclusions: The 10-min exposure group for vitrification showed 
better results compared with other conditions and the slow-freezing 
group.





Ozgur Oktem, M.D.a, Turkey





AFP Effect on mouse ovarian follicles 
after vitrification and warming
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Conclusions

1. Ovarian cryopreservation is now a clinical option .

2. Transplanted frozen/thawed tissue restores ovarian function and 

maintain function for prolonged periods. But the efficacy is probably 

not high and refinement needed. 

3. Results are encouraging for a continued research effort to reduce..

Cryoinjury

� Optimazation of cryopreservation method 

� Supplementation of protective agents

Ischemic injuries after transplantation

� Supplementation of protective agent

� Supplementation of agent for enhancing revascularization



Thank you.


