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A case report and follow-up of the first live
birth after heterotopic transplantation of
cryopreserved ovarian tissue in Eastern
Europe
Triin Tammiste1,2, Keiu Kask3, Peeter Padrik4,5, Külli Idla1, Karin Rosenstein6, Tatjana Jatsenko7, Piret Veerus1

and Andres Salumets3,7,8,9*

Abstract

Background: Ovarian insufficiency is a major concern for long-term cancer survivors. Although semen freezing is
well established to preserve male fertility, the possibilities to secure post-cancer female fertility are mostly limited to
oocyte or embryo freezing. These methods require time-consuming ovarian stimulation with or without in vitro
fertilization (IVF) that evidently delays cancer therapy. Ovarian tissue cryopreservation and subsequent thawed tissue
autotransplantation are considered the most promising alternative strategy for restoring the fertility of oncology
patients, which has not yet received the full clinical acceptance. Therefore, all successful cases are needed to prove
its reliability and safety.
Case presentation: Here we report a single case in Estonia, where a 28-year-old woman with malignant breast
neoplasm had ovarian cortex cryopreserved before commencing gonadotoxic chemo- and radiotherapy. Two years
after cancer therapy, the patient underwent heterotopic ovarian tissue transplantation into the lateral pelvic wall.
The folliculogenesis was stimulated in the transplanted tissue by exogenous follicle-stimulating hormone and
oocytes were collected under ultrasound guidance for IVF and embryo transfer. The healthy boy was born after full-
term gestation in 2014, first in Eastern Europe.
Conclusion: Despite many countries have reported the first implementation of the ovarian tissue freezing and
transplantation protocols, the data is still limited on the effectiveness of heterotopic ovarian transplant techniques.
Thus, all case reports of heterotopic ovarian tissue transplantation and long-term follow-ups to describe the
children’s health are valuable source of clinical experience.
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Background
Women are born with roughly one million
follicle-enclosed oocytes, with the vast majority of them
undergoing atresia and only 300–400 fully matured eggs
becoming available for fertilization during the entire
woman’s reproductive life-span. In addition, the ovaries
are very sensitive to different medical treatments,

particularly cytotoxic treatments of oncotherapies, such
as using alkylating agents and ionizing radiation, render-
ing women with cancer prematurely sterile due to the
iatrogenic manipulations [1, 2]. The improvements in
cancer treatments over the last decades have resulted in
vastly increased numbers of long-term survivors, while
the loss of fertility remains as one of the major
life-quality concerns for young women facing potentially
sterilising treatment [1, 3].

Several options are available to preserve fertility in
cancer patients, giving them the opportunity for
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motherhood when they successfully overcome their dis-
ease: immature or mature oocyte cryopreservation; em-
bryo freezing and ovarian tissue cryopreservation [4].
Only the latter is suitable for pre-pubertal girls with im-
mature eggs only and women who cannot delay the start
of chemotherapy and radiation for cancer therapy [4, 5].
Despite the preliminary results are encouraging as
orthotopic reimplantation of cryopreserved ovarian tis-
sue restores ovarian activity in > 95% of women [6], the
location and timing of the transplantation are not fully
studied and unequivocally agreed in clinical guidelines.

Success rate after ovarian tissue reimplantation is stead-
ily increasing and the live birth rate is estimated to be
around 35–40% [6, 7]. The first human live birth as a re-
sult of ovarian cortex reimplantation was reported in 2004
[8], and since then there are > 100 live births reported glo-
bally by multicenter and single case reports [6, 9]. How-
ever, the global access to this procedure remains poor,
which also impedes the evaluation of the overall success
and safety of the method.

Here, we report the first case in Estonia, where a
28-year-old woman with malignant neoplasm of breast
tissue had ovarian cortex cryopreserved for fertility pres-
ervation. The subsequent heterotopic transplantation,
stimulated folliculogenesis, IVF and embryo transfer re-
sulted in a successful pregnancy and a healthy child born
in 2014, being the first live birth after ovarian tissue
transplantation in Eastern Europe. We also report a
spontaneous pregnancy and second live birth in 2017 to
the same patient, demonstrating that the personalised
prediction for fertility restoration is still hard to make.

The health follow-up for both children is also provided,
contributing to the emerging understanding of the over-
all safety of the procedure.

Case presentation
Patient information
We report a case of the patient, a 28-year-old woman with
a regular 28-day menstrual cycle (FSH level 5,1 U/L), who
was diagnosed with carcinoma of the left breast. The over-
all timeline of the medical procedures from cancer diag-
nosis to the birth of a child is shown in Fig. 1.

In cancer diagnosis, the postoperative pathology re-
vealed poorly differentiated invasive ductal high-grade
carcinoma, with negative sentinel node biopsy (pT2 pN0
M0 G3 stage IIA by TNM classification) in 2010. The
patient underwent targeted sequencing of cancer tissue
using TruSight Cancer panel (Illumina, Cat No
FC-121-0202) of mutational hotpots in genes predispos-
ing or associated with cancer. Analysis of the targeted
regions did not reveal any cancer-related variants/muta-
tions in BRCA1, BRCA2, PTEN, STK11, CDH1, CHEK2,
BRIP1, ATM, PALB2, NF1and TP53genes.

Ovarian tissue cryopreservation
The option of ovarian tissue cryopreservation was of-
fered as fertility preservation because of the time limita-
tion before chemotherapy, as there was not enough time
for hormonal stimulation to produce mature oocytes for
freezing. It was also known that the cancer therapy
planned for the patient (chemotherapy and radiotherapy)
would be highly gonadotoxic and would likely lead to

Fig. 1 Timescale of the patient’s medical history from the diagnosis of the cancer to the successful live birth. A 28-year-old woman with invasive
ductal G3 carcinoma had ovarian cortex cryopreserved before commencing gonadotoxic chemo- and radiotherapy. Two years after cancer
therapy, the patient underwent heterotopic ovarian tissue transplantation into the lateral pelvic wall. The folliculogenesis was stimulated in the
transplanted tissue by exogenous follicle-stimulating hormone and oocytes were collected under ultrasound guidance for IVF and embryo
transfer. The healthy boy was born after full-term gestation, first in Eastern Europe
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