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Fig. 2 Combination of the various fertility preservation methods to
increase the chance of pregnancy

Radiotherapy with two Gray leads to a loss of ca. 50% of the
primordial follicles [29]. The chance of premature ovarian
insufficiency occurring in women aged >20 years is almost
100% if they receive radiotherapy with 15 Gray [30].

Description

The mobilised ovary is usually transposed craniolaterally,
fixed and marked with clips in order to achieve the greatest
distance possible from the main irradiated area [31, 32]. As
loss of ovarian function can occur despite transposition,
additional cryopreservation of the ovarian tissue is
recommended.

Success rates

According to the published literature, there is a success rate
of up to 85% with this technique in patients with regular
ovulatory cycles, and also in patients under the age of 40
after radiotherapy [31].

Risks

Unspecific post-operative abdominal discomfort has been
described, which was a result of ovarian cysts or peritoneal

adhesions in most cases. From a group of 51 patients, sur-
gical revision was necessary in 9 of them to relieve pain [33].

Fertility preservation techniques and common
malignancies

Breast cancer

Risk of treatment-induced amenorrhoea

The risk of chemotherapy-induced amenorrhoea can only
be roughly estimated because of the limited data available.

@ Springer

Table 1 summarises the available studies and allows an
approximate, age-dependent estimation of the risk. There is
insufficient data for a risk calculation for taxanes, mono-
clonal antibodies, Avastin® (bevacizumab), lapatinib,
Herceptin® (trastuzumab) and Gemzar® (gemcitabine).

Fertility protection options

The fertility protection options are shown in Table 2.

In the adjuvant situation, i.e. after tumour removal, the
time from diagnosis to the start of chemotherapy is usually
>2 weeks, therefore all available methods of fertility
preservation can be offered in theory. In the neoadjuvant
situation, ovarian stimulation should rather not be per-
formed, as the tumour is still present during stimulation.

There are insufficient data about the risk associated with
hormonal stimulation and receptor positive breast cancer.
There is a theoretical risk of tumour progression with
increased estrogen levels. However, one argument against
this is that patients who do not undergo fertility preserva-
tion treatments maintain their menstrual cycles until che-
motherapy, and therefore continue to have an endogenous
estrogen synthesis. Furthermore, a study of 91 patients who
became pregnant after recovering from breast cancer
showed no increased risk of relapse [34].

As the risk of relapse is still unclear, ovarian stimulation
in a patient with receptor positive breast cancer must be
discussed in detail with the patient after a careful risk—
benefit analysis with the responsible oncologists.

Alternatively, the stimulation treatment can be com-
bined with aromatase inhibitors [7]. The estrogen levels
increase much less with this treatment. An increased risk of
breast cancer relapse has not been found up to now in 79
patients who underwent this treatment [35]. If there are no
concerns about giving ovarian stimulation, it can be com-
bined with cryopreservation of ovarian tissue [27].

Treatment with a GnRHa should be possible without
risk in receptor-negative breast cancer patients. If receptor-
positive breast cancer is present, it cannot be ruled out that
the low estradiol values present under GnRHa treatment
could lead to a reduced tumour cell sensitivity to the
chemotherapy. However, data concerning this theory is still
lacking. As a result of this, GnRHa treatment in a patient
with receptor-positive breast cancer must be discussed in
detail with the patient after a careful risk—benefit analysis
with the responsible oncologists.

Hodgkin’s lymphoma
Risk of treatment-induced amenorrhoea

The risk of chemotherapy-induced amenorrhoea can only
be roughly estimated because of the limited data available.
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Table 3 allows an approximate, age-dependent estimation
of the risk.

Fertility protection options

Possible fertility preservation methods are shown in
Table 4. Only treatments which are currently carried out by
the German Hodgkin’s Study Group [36] are listed.

The risk of damage to the gonads with treatment
according to the ABVD-regimen is low, and in such a
case, fertility preservation techniques are not usually
necessary.

If the patient is undergoing treatment according to the
BEACOPP or BEACOPP-escalated regimen, an individual
and age-related risk—benefit analysis should be carried out
with the oncologists and the patient, and fertility preser-
vation treatment should be started if necessary.

If ovarian tissue is to be cryoconserved and the patient
has a mediastinal tumour, the increased anaesthesia risk
should be taken into consideration. All forms of fertility
preservation methods are otherwise possible, alone or in
combination, in a time frame of >2 weeks.

Borderline ovarian tumours
Oncological treatment

The standard treatment of this disease is surgical removal
of the tumour including surgical staging. In the case of
unilateral disease and a desire to conceive, a macroscopi-
cally unsuspicious contralateral ovary with tube and uterus
can be preserved.

An ovary-damaging biopsy of the unsuspicious contra-
lateral ovary which has shown negative histology still
cannot reliably exclude that the ovary is actually affected,
therefore this surgical procedure is not recommended. In
the case of bilateral tumours, ovary-preserving extirpation
is justifiable, after discussing the increased risk of relapse
with the patient.

Fertility protection options

According to a review of the studies published up to now,
the risk of relapse of a borderline tumour after ovarian
stimulation treatment was 19.4% (n = 12/62) [37]. How-
ever, none of these relapses resulted in death. Nevertheless,
the patient should be informed that stimulation treatment
maybe associated with an increased risk of relapse.
Cryopreservation of ovarian tissue is recommended by
several teams in the international literature [38]. If the
tissue is to be retransplanted at a later date, however re-
transplantation of borderline tissue or the de novo devel-
opment of a borderline tumour cannot be excluded. The

patients must be informed about this risk accordingly and
only tissue with a high probability of not containing any
borderline tissue should be cryoconserved.

In principle, a pregnancy spontaneously occurring after
fertility preservation surgery or ovarian stimulation is
preferable to cryopreservation of ovarian tissue so that the
ovarian reserve is not further reduced by the removal of
ovarian tissue.

The network FertiPROTEKT

FertiPROTEKT (www.fertiprotekt.eu) was introduced in
2006 and is a network of around 70 university based,
hospital based and private infertility and oncology centres.
Its main goal is the nationwide introduction of local fer-
tility preservation programmes in Germany, Switzerland
and Austria, involving such techniques which give the
patients the highest chance to achieve a pregnancy. The
techniques—performed separately or in combination—are
those which can be performed by most of the infertility
centres and associated hospitals such as transposition of the
ovaries, ovarian stimulation, cryopreservation of oocytes,
zygotes and embryos as well as cryopreservation of ovarian
tissue and application of GnRH-agonists. Purely experi-
mental techniques such as xenotransplantation of ovarian
tissue and techniques which are apparently only successful
in specialized centres such as In vitro Maturation are
therefore not considered. Techniques, requiring highly
sophisticated expertise such as cryopreservation of ovarian
tissue are performed by only a few centres which fulfill
certain quality criteria.

A further goal of the network is to train all involved
centres in fertility preservation techniques and to perform
quality control procedures.

All network members need to attend the annual con-
ference of the network and must provide data for a register
about their fertility preservation treatments, and the
resulting pregnancies. These data and the number of
treatments per centre are published on the website of the
network to allow patients to choose those centres with the
highest experience.

The network also provides information about treatments,
its centres, etc. on bilingual (German and English) website
(http://www .fertiprotekt.eu). Around 7,000 website hits are
registered every month.

The recommendations described in this article have been
prepared by different specialists including infertility spe-
cialists and oncologists. They had been circulated among
all member of the network and have been discussed in
detail at the annual conferences among the around 100
participants in detail. The recommendations were adapted
according to the suggestions and were finalised by a board
of infertility specialists and oncologists.
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