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Live-birth after transplantation of cryopreserved
ovarian tissue
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SUMMARY
The aggressive treatment of cancer in children and women of
childbearing age may result in the loss of endocrine and reproductive
function. Ovarian tissue cryopreservation appears to be a promising
option for the restoration of fertility. The authors have reported a
successful live-birth after pelvic autotransplantation of cryopreserved
ovarian tissue in a patient with stage IV Hodgkin lymphoma. In
1997, when this patient was 25 years old, she was diagnosed to have
Hodgkin disease. Before treatment with chemotherapy and radia-
tion, five biopsy samples about 12–15 mm long and 5 mm wide were
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removed laparoscopically from the left ovary and cryopreserved.
Subsequently, she was treated with chemotherapy using MOPP/
ABV (chorethamine, vincristine, procarbazine, prednisolone, doxo-
rubicin, bleomycin, vinblastine) from August 1997 to February 1998
followed by radiotherapy. Following this, she had premature ovarian
failure as seen by the hormonal profile (serum follicle-stimulating
hormone 91 mIU/ml, luteinizing hormone 85 mIU/ml and oestradiol
17 pg/ml), ultrasound scan and ovarian biopsy. In 2003, the
cryopreserved ovarian tissue was retrieved and thawed. A peritoneal
window was created laparoscopically into which 35 small cubes of
thawed ovarian cortical tissue were autotransplanted 7 days later.
The window was located beneath the right ovarian hilum close to the
ovarian vessels near the fimbria. Five months after re-implantation,
the patient’s basal body temperature, menstrual cycles, vaginal
ultrasonography and hormonal concentrations (serum oestradiol
>100 pg/ml and progesterone 12–17 ng/ml) indicated recovery of
regular ovulatory cycles. Laparoscopy done at 5 months of re-
implantation also confirmed ovarian function and re-implantation of
the remaining ovarian tissue was done. At this time, the patient had
regular menstrual cycles with follicular development and corpus
luteum formation. Eleven months later, the concentrations of human
chorionic gonadotrophin and vaginal echography confirmed a viable
intrauterine pregnancy, which resulted in the delivery of a healthy
baby.

COMMENT
Infertility and premature menopause following cytotoxic chemo-
therapy and radiotherapy are well known in cancer survivors. This
severely compromises the quality of life of many young women
who are otherwise ‘cured’ following such treatment. Both the
ovaries and the uterus are sensitive to such treatment, especially
with alkylating agents and ionizing radiation. The options for
preservation of endocrine and reproductive functions in such
patients include (i) repositioning or transposing the ovary, if only
radiotherapy is to be used; (ii) cryopreservation of the ovarian
tissue and later re-transplantation in the pelvic cavity, forearm or
abdomen; (iii) ovarian cortical grafting from a monozygotic twin;
and (iv) freezing the entire ovary followed by subsequent vascular
re-anastomosis and nuclear cloning techniques to generate
oocytes from stem cells.

The other options for preservation of fertility are (i) retrieval of
immature oocytes, and (ii) in vitro maturation of oocytes or
cryopreservation of the embryo. Gonadotrophin-releasing hor-
mone analogues are the only available means of protection from
the gonadotoxic effects of chemotherapy.1

This work has built up on previous work on ovarian transplan-
tation (Table I).2–7 This paper is the first successful report of human
autotransplantation of the ovary resulting in a live-birth, and has
opened up a new chapter in the field of infertility. However, there
are a number of unanswered questions.

Donnez et al. observed a corpus luteum in the left ovary. Its
presence in an atrophic ovary was difficult to explain. It took
almost 5 months after re-implantation to establish ovarian func-
tion since vascular anastomosis was not done. It is not clear how
much ovarian tissue has to be collected for cryopreservation and
how much needs to be re-implanted for a successful pregnancy.
Another potential concern is the risk of re-introducing cancer cells
through the grafted ovarian tissue. Some malignancies may be

transmitted, as has been shown following grafting in immuno-
logically compromised animals.8

Sorting of cancer cells or development of long term culture
systems to grow tissue in vitro followed by grafting of the isolated
primordial follicle are other potential methods under develop-
ment.9 Nonetheless, this report of a live-birth from autotransplanted
ovarian tissue raises hope for many young cancer patients. Under-
standing the molecular events and perfecting the technique will
help in further developments in this area.
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TABLE I. Previous studies on ovarian transplantation
Authors Procedure Outcome

Oktay et al.2 Heterotopic transplantation Only four-cell embryo
of cryopreserved ovarian tissue development obtained

Oktay et al.3 Autologous transplantation of Endocrine function and
ovarian cortical strips to the oocyte retrieval
forearm possible

Kiran et al.4 Fresh autologous transplantation Ovarian function
of ovarian tissue to the anterior restored
abdominal wall

Lee et al.5 Fresh ovarian transplantation Pregnancy and success-
in a primate ful live-birth in a

primate
Hilders et al.6 Ovarian autotransplantation Ovarian function

to the upper arm with restored
microsurgery

Silber et al.7 Ovarian transplantation from Natural conception and
a monozygotic twin successful live-birth


