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Summary Cytotoxic chemotherapy regimens and
radiotherapy can lead to acute ovarian failure, pre-
mature ovarian insufficiency and menopause. Fertil-
ity preservation options before radiotherapy include
ovarian transposition, where one or both ovaries are
placed outside the radiation field. However, the ef-
ficacy of ovarian transposition is questioned, as the
conservation of ovarian function varies between 17
and 95% in the literature.
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Introduction

Pelvic radiotherapy is a standardized treatment in gy-
necologic, anal or rectal cancer as well as Hodgkin
lymphoma [1, 2]. It disturbs gonadal function and can
cause primary ovarian insufficiency (POI) ending up
in infertility [3]. The extent of damage to ovarian func-
tion depends on several factors: patient age, radiation
dosage, radiation field and possible combination with
chemotherapy. In the case of pregnancy after cancer
treatment, the risks of miscarriage, stillbirth, preterm
birth and abnormal placentation may be increased [4,
5]. As survival rates of cancer patients are constantly
increasing, fertility sparing is of growing interest and
importance. More than 75% of patients suffering from
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cancer need to be counseled on fertility preservation
options as they wish to have children in the future [6].

Fertility preservation options before radiotherapy
include ovarian transposition (OT), cryopreservation
of ovarian tissue and/or ovarian stimulation with cry-
opreservation of (fertilized) oocytes. The different
techniques can also be combined depending on pa-
tient age, planned radiotherapy and the necessity of
chemotherapy.

Surgical procedure

Ovarian transposition was first established in 1952 by
Batten to reduce the exposure of the female gonads to
high radiation doses [7]. Mainly by laparoscopy, one
or both ovaries are (temporarily) positioned at least
2cm above the pelvic brim. After ligating the Fallopian
tube and the ovarian ligament, the ovary is attached
to the abdominal wall. Both ovaries are marked with
titanium metallic clips to determine their exact posi-
tion in future controls. The achieved distance to the
radiation field is of great importance, as in a 10-cm
distance there is still 10% of radiation dosage active
[8]. In a multivariate analysis, the position of the fixed
ovary was the greatest prognostic factor for preserva-
tion of ovarian function [9]. The risks of the procedure
itself are described as low and mainly consist of the
standard risks of laparoscopy. Ovarian cysts can occur,
but are more likely a sign of impaired ovarian function
and are self-limited.

However, by leaving the ovaries in situ, ovarian
metastases might be overlooked. This depends on
the type of cancer: the risk for ovarian metastases of
cervical cancer (adenocarcinoma and squamous cell
carcinoma) is 1.7% and 0.5%, respectively [10]. The
risk for “port site metastasis” due to the laparoscopic
approach is described as less than 1% [11].
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The benefit of ovarian transposition in terms of fer-
tility preservation has been widely and controversially
discussed. In general, only small numbers of partici-
pants were included (eight to 107) in existing studies
[12, 13]. The analyses of the remaining ovarian func-
tion ranges from only assessment of climacteric com-
plaints to the combination of regular menses, labo-
ratory values, climacteric complaints, imaging and/or
pregnancy.

A matter of age

Costa-Roig et al. reported on 21 OT in 13 patients
(aged between 10 and 15 years) without any post-
operative complications in 10 years of experience in
a pediatric cancer center. During the follow-up pe-
riod (between 12 months and 10 years), four patients
died due to progression of disease. Of the remain-
ing nine patients, six completed oncologic treatment.
Three of these six patients showed regular menses af-
ter cancer treatment [14]. Furthermore, the effect of
OT on ovarian preservation was reviewed in 49 long-
term survivors of childhood Hodgkin lymphoma (HL)
that underwent OT before radiotherapy and compared
to 41 HL patients without OT [15]. The median age at
OT was 15 years (range: 4–24 years), and the median
age at evaluation was 38 years (range: 25–60 years).
POI was defined in individuals under 40 years with
amenorrhea >6 months and plasma estradiol (E2) lev-
els <17pg/mL as well as follicle stimulating hormone
(FSH) ≥30IU/L. There was no significant association
between OT and occurrence of POI. However, higher
pelvic radiation doses and higher doses of alkylating
agents for chemotherapy were associated with an in-
creased risk of POI. Nevertheless, the probability of
a first pregnancy did not differ between the OT and
the non-OT group. This study with a large group of pa-
tients and a long period of follow-up indicates that OT
may not prevent radiation-induced ovarian damage.
Of note, radiation techniques have changed over time
(study performed 1962–2005) and dosimetry calcula-
tions were not included. In a cohort of older patients
(mean age at transposition, 33.4 years) the positive
effect of OT on ovarian survival was shown in all age
groups (25–30, 30–35 and 35–40) compared to women
without OT. However, ovarian survival rates decreased
with increasing age of patients at time of OT [16].

A matter of dose

Wallace et al. calculated the likelihood of sterility de-
pending on radiation dose measured by the effective
sterilizing dose (ESD=dose after which the patients’
primordial oocyte population will fall below 1000).
The ESD decreased with age and was estimated as
18.4Gy at 10 years, approximately 14.3Gy at 30 years
and only 6Gy over 40 years [17]. The estimated dose
to destroy 50% of primordial follicles (LD50) was de-
scribed as less than 2Gy [18]. Both counseling the

patient and calculating the radiation field depend on
this mathematical model, which was established over
15 years ago and has never been questioned since.
Moreover, these data were collected long before the
availability of high-resolution imaging.

Yin et al. investigated the influence of radiation
dose on ovarian function after OT in cervical cancer
patients [19]. Of 118 patients (age: 24–49 years), 105
received a limited radiation dose (as low as possible)
to the ovaries, whereas the rest received the full dose.
During follow-up, ovarian function was evaluated by
measuring levels of FSH and E2 1 year after comple-
tion of pelvic irradiation. A total of 41 of the 105 pa-
tients (39.0%) that underwent intensity-modulated ra-
diotherapy with limited ovarian dose preserved their
normal ovarian function, whereas none of the 13 pa-
tients without dose reduction preserved their ovarian
function.

OT is one option of fertility preservation before
radiation therapy, but patients need to be informed
about the limits of existing data and limits of this
technique itself. Patients should be carefully selected:
menopausal women and women aged over 40 years
are ideal candidates for OT. Moreover, patients with
cancers at moderate or high risk for ovarian metasta-
sis may also not be good candidates [20]. The success
rate and risks need to be discussed with the patient.

Take home message

1. Radiation-induced ovarian damage depends on pa-
tient age, radiation dosage/field and combination
with chemotherapy.

2. OT can be offered before radiation; nevertheless, the
benefit in terms of fertility preservation is a matter of
debate.
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