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In the youngest groups 3 of 4 will be 
cured and will become long-term 
survivors, but many of them will 
become infertile

Cancer Statistics in Sweden 2018 (Cancer i siffror) Socialstyrelsen & Cancerfonden

Why fertility 
preservation?



Bone Marrow Transplant. 1998 Feb;21(3):287-90.

Ovarian function after BMT during childhood.
Thibaud E, Rodriguez-Macias K, Trivin C, Espérou H, Michon J, Brauner R.
Pediatric Endocrinology Unit, Université Paris V and Hopital Necker-Enfants Malades, France.

Ovarian function in  31 girls (13.4 y, 11.7-18.6)  after  BMT (10.3 y, 3.2-17.5) 
- Only chemotherapy (N=8); Chemotherapy and TBI 12 Gy fractioned (N=9) or 10 Gy single dosis (N=7);
        5 or 6 Gy single thorax-abd (N=7)
- No breast development (N=14), no puberty progress (N= 2)
- 4 girls with menarche stopped menstrual cycles after BMT 
- At the last control (16.3 y,12.1-21.6), gonadotropins were at menopausal levels in 29 girls 
       23 were amenorrhoic, 2 menstruated
Only 6 girls had ovarian function, 3 were younger, received only chemo without busulfan
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Old experiences with a new focus



Rodriguez-Wallberg, 2019 Acta Obstet Gynecol Scand

Facts and 
Development

Sperm 
cryopreserv.

1950-1960

Embryo 
cryopreserv. 

1980

Ovarian tissue 
cryopreserv.

1990

Oocyte crypreservation by 
vitrification

                                 2012-2013



Establishment of 
programs for fertility 
preservation at all 
Swedish university 
hospitals 

COLLABORATION
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Acta Obstet Gynecol Scand 2016 June, 95(9):1015-26 

Existing programs for fertility preservation at nearly all University 
Hospital-based Reproductive Medicine centres: 
Reported cases: Denmark 822, Sweden 457, Norway 164, Finland 145;
In total: 46 women had tissue transplanted resulting in 17 live births (27%)

FERTILITY PRESERVATION IN THE NORDIC 
COUNTRIES



“Att få bli förälder är för många människor 
grundläggande för meningsfullheten med livet” 

     Assisterad befruktning – etiska aspekter: 
Statens medicinsk-etiska råd, Smer rapport 2013:1

   http://www.smer.se/  
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http://www.smer.se/
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HOW OUR PROGRAM STARTED

▪ A CLINICAL PROGRAM FOR FERTILITY PRESERVATION FOR 
MALES SINCE 1980’S 

▪ A CLINICAL PROGRAM FOR FEMALES FOR FERTILITY SPARING 
SURGERY

▪ A DEVELOPED REPRODUCTIVE MEDICINE CENTRE AT A 
TEACHING HOSPITAL - CRYOPRESERVATION METHODS

▪ DEDICATED RESEARCHERS 
     Outi Hovatta, Julius Hreinsson, Victoria Keros, Mona Sheiki
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Cancer diagnoses in the clinical cohort of women (left panel) and men (right panel) that have undergone 
fertility preservation at Karolinska University Hospital 1988-2018. From: Rodriguez-Wallberg et al. 
Fertility Preservation for young adults, adolescents and children with cancer. Upsala Journal of Medical Sciences 
2020; May; 125(2):112-120. 



TO OBTAIN EGGS            TO OBTAIN SPERMS
▪ HORMONAL STIMULATION

▪ TIME AND EXAMS INCLUDING 
REPEATED TRANSVAGINAL 
ULTRASOUND

▪ EGG RETRIEVAL

▪ TWO WEEKS TIME IS USUALLY 
REQUIRED

▪ OVARIAN TISSUE

2024-04-14K. Rodriguez-Wallberg 11

A SINGLE SAMPLE BY MASTURBATION
IS USUALLY SUFFICIENT
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Supraphysiological 
systemic estrogen 
levels

Risk of Ovarian 
Hyperstimulation syndrome



Estradiol levels maintained within levels of a normal cycle



2024-04-14K. Rodriguez-Wallberg Rodriguez-Wallberg K, Onkologi i Sverige 2015:1 

Cryopreservation of ovarian 
tissue for later 
retransplantation
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Rodriguez-Wallberg KA, Marklund A, Lundberg F, Wikander I, Milenkovic M, Anastacio A, Sergouniotis F, Wånggren K, Ekengren J, Lind T, Borgström B. AOGS 2019

The Karolinska Cohort
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Diagnoses in the 
cohort of women 
and girls referred 
for Fertility 
Preservation (FP) 
at Karolinska 
University 
Hospital between 
1998 and 2018. 

                               Rodriguez-Wallberg et al., AOGS 2019



IN THE KAROLINSKA COHORT:

▪EFFICACY: Utilization rates were 29%, 8% and 5% for embryos, oocytes 
and ovarian tissue with pregnancy rates of 66%, 54% and 25%, and live 
birth rates of 54%, 46% and 7%, respectively. 

▪EFFICACY: The pregnancy rate was similar but the live birth rate was 
higher in women with benign vs malign indication for FP (47% vs 21%, 
p=0.002)

2024-04-14K. Rodriguez-Wallberg                                Rodriguez-Wallberg et al., AOGS 2019



CHILDREN AND TEENAGERS IN THE 
KAROLINSKA COHORT:
▪Girls and teenagers: 178 of 1254 cases

▪Ovarian tissue cryopreservation: 114 cases (13.8 years, range 3-17)

▪Oocyte cryopreservation 24 cases (16 years, range 14-17)

▪CLINICAL DEVELOPMENTS: An increasing number of young teenagers 
has elected to undergo hormonal stimulation and egg retrieval

2024-04-14K. Rodriguez-Wallberg                                Rodriguez-Wallberg et al., AOGS 2019



OVARIAN STIMULATION IN VERY YOUNG 
GIRLS?
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A fourteen year-old with Turner’s mosaicism.
Abdominal ultrasound under COH

Oktay, Rodriguez-Wallberg & Sahin, Fertil Steril 2010



A fourteen year-old with Turner’s mosaicism.
Vaginal ultrasound at the time of egg retrieval

Oktay, Rodriguez-Wallberg & Sahin, Fertil Steril 2010



COUNSELING OF GIRLS AND TEENAGERS

▪Counseling by a pediatrician and a reproductive medicine specialist

▪Written age-adapted information in two versions (older and younger 
children) + Information to parents and consent forms

▪The possibility to undergo fertility preservation later on is also discussed, 
as well as scenarios in case fertility preservation is not possible or not 
desired   – egg donor treatments and adoption as alternatives

2024-04-14K. Rodriguez-Wallberg                                Rodriguez-Wallberg et al., AOGS 2019
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Frontiers in Oncology, June 2021
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Bogström et al, 2020
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The patient requested ovarian tissue 
transplantation in 2016:

▪No molecular investigations at time of leukemia dignosis
▪Frozen blood cells taken at diagnosis 2001 at the research biobank

▪The cells were used to establish that the patient’s leukemic cells harbored the 
BCR-ABL minor fusion transcript

▪Thereafter the transcript was investigated in thawed ovarian tissue pieces
▪         15% of tissue used for diagnosis – 80 independent PCR reactions

2024-04-14K. Rodriguez-Wallberg                   Rodriguez-Wallberg et al., Haematologica 2021



Safety aspects of OTT      
▪Sensitive molecular methods to detect unique markers present in the blast 
cells, such as the fusion transcript identified in this case

▪The patient was in complete remission in the bone marrow at time of ovarian 
tissue retrieval

▪Very low likelihood to transmit leukemia

▪The allogeneic HCST should ensure surveillance to elliminate potential small 
amounts of leukemic cells potentially introduced with the OTT

2024-04-14K. Rodriguez-Wallberg                   Rodriguez-Wallberg et al., Haematologica 2021
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Rodriguez-Wallberg et al., 
                     Haematologica 2021

1st transplantation Nov 2017   
27 tissue pieces transplanted

Menstrual cycles after 85 days, 
FSH decreased Feb 2018

4 COS attempts, one oocyte              
obtained, not fertilized

2nd transplantation Nov 2018  
19 pieces
Menstruation after 86 days 

COS resulted in one oocyte 
retrieved, fertilized, a 4-cells 
embryo transferred
Delivery Nov 2019 + 
Pregnancy Delivery Aug 2021



WHAT IS THE SAFETY OF 
THESE TREATMENTS AIMED 
AT FREEZING EGGS OR 
EMBRYOS ?
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The Swedish Total Population Registers 
and Healthcare Registers
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Ludvigsson et al, Eur J Epidemiol 2016

Use of Registered data



BREAST CANCER

Design of a matched cohort study 1997-2013 
Q: How to get controls?
A: Stockholm Breast Cancer Registry SBCR

Rodriguez-Wallberg et al. 
Breast Cancer Res Treat 2018
Safety of fertility preservation in breast cancer 
in a register-based matched cohort study



Rodriguez-Wallberg et al. 
Breast Cancer Res Treat 2018

n=378

n=40

n=188



Rodriguez-Wallberg et al. Breast Cancer Res Treat 2018 Feb; 167(3):761769.
Safety of fertility preservation in breast cancer in a register-based matched cohort study
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WIDER IMPLICATIONS OF THE FINDINGS: 
The results of our study support the premise that recently introduced potential 
improvements to COS-protocols for FP in women with BC are efficacious and safe.  

Human Reproduction 2020

Marklund et al., 
Human Reprod 2020
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Marklund et al., Human Reprod 2020

WIDER IMPLICATIONS OF THE FINDINGS: 
The results of our study support the premise that recently introduced potential 
improvements to COS-protocols for FP in women with BC are efficacious and safe.  
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Nov 17 2020

Fertility preservation was effective and safe
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Naturlig fertilitet bevarad och 
inga skillnader i överlevnad

Fertilitetssparande kirurgi vid 
äggstockscancer hos unga kvinnor?
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78 recommendations:

• Organization of care
• Information provision and support
• Pre-FP assessment
• FP interventions
• After treatment care
• Ongoing developments

Guideline group on Female 
Fertility Preservation 



TACK !

Frida Lundberg, Hanna Nilsson, Anna Marklund
Anastasia Drakou, Xia Hao, Yanyu Jiang, 
Kristina Weibring, Tobias Lekberg, Hana Shabana, 
Laleh Hosseini, Arturo Reyes Palomares
Hessam Eskafi, Ariunaa Gambold, Maya Barakat,
Carin Lindén, Fotios  Sergouniotis


