Archives of Gynecology and Obstetrics (2021) 304:1541-1549
https://doi.org/10.1007/500404-021-06019-5

GYNECOLOGIC ONCOLOGY q

Check for
updates

The effect of fertility-sparing surgery on sexuality and global quality
of life in women with malignant ovarian germ cell and sex cord
stromal tumors: an analysis of the CORSETT database of the AGO study

group

Annette Hasenburg'® - Hellmut Plett? - Bernhard Kramer® - Elena Braicu® - Bastian Czogalla® - Michaela Bossart® -
Susanne Singer”'?. Doris Mayr® - Annette Staebler® - Andreas du Bois? - Stefan Kommoss? - Theresa Link'° -
Alexander Burges® - Florian Heitz? - Jacqueline Keul® - Fabian Trillsch® - Philipp Harter? - Pauline Wimberger'® .
Paul Buderath'' - Maximilian Klar®

Received: 12 December 2020 / Accepted: 23 February 2021 / Published online: 21 July 2021
© The Author(s) 2021

Abstract

Purpose Malignant ovarian germ cell (MOGCT) and sex cord stromal tumors (SCST) are ovarian neoplasms that affect
disproportionally young women. Little is known about the impact of surgical and adjuvant management of these patient’s
sexual life. This study investigated the effect of fertility-sparing surgery on sexual activity and global quality of life (gQoL)
in women with MOGCT and SCST.

Methods CORSETT was an observational, multicenter, mixed retrospective/prospective cohort study of the AGO study
group. Women of any age who had been diagnosed with MOGCTs and SCSTs between 2001 and 2011 were asked to com-
plete the Sexual Activity Questionnaire (SAQ) and the EORTC QLQ-C30.

Results In total, 355 patients were included. Of these, 152 patients with confirmed histological diagnosis had completed the
questionnaires. A total of 106 patients were diagnosed with SCST and 46 with MOGCT.

Totally, 83 women (55%) were sexually active. After fertility-sparing surgery, patients had a 2.6 fold higher probability for
being sexually active than after non-fertility-conserving treatment (unadjusted odds ratio (OR) 2.6, p=0.01). After adjust-
ment for age, time since diagnosis, FIGO stage, histology and phase of disease, the OR dropped to 1.8 (p =0.22).

Of the sexually active patients, 35 (42%) reported high levels of discomfort during intercourse; 38% after fertility-sparing;
and 58% after non-fertility-sparing surgery (adjusted OR 2.8, p=0.18).

Women with fertility-conserving treatment reported a significantly better global QoL (Fg; 2.1, 6.2 points difference, p=0.03)
but not more pleasure during intercourse than women without fertility-sparing surgery (F,q; 0.4, p=0.52).

Conclusion Fertility preserving approaches should be offered to every patient, when oncologically acceptable.
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Introduction
Purpose
Malignant ovarian germ cell (MOGCT) and sex cord stromal

tumors (SCST) are rare ovarian neoplasms that, however,
affect a disproportionally high number of young patients.
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In a global population-based study on cancer of the ovaries,
non-epithelial malignant tumors comprised approximately
5-6% of all ovarian malignancies in Europe [1].

MOGCT represents 2-3% of ovarian malignancies [2].
They primarily arise in young women between 10 and
30 years of age and represent 70 percent of ovarian tumors
in this age group [3]. With an incidence peak in childbear-
ing age, the majority of women may wish to retain their
reproductive potential.

The goal of surgery for MOGCT is complete tumor
resection and adequate staging. The oncological safety of
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fertility-preserving surgery for women with early stage
disease has been extensively evaluated and is currently the
gold standard [2, 4, 5]. There is no evidence for the benefit
of hysterectomy or lymphadenectomy [6]. According to the
European Society of Medical Oncology (ESMO), a fertil-
ity-retaining approach is indicated for every woman with
MOGCT wishing to retain her reproductive potential, even
with advanced disease [7, 8]. In a retrospective study of a
single center in Korea, pregnancy rate reached 75% and live
birth rate 65% after fertility-sparing surgery [9].

A distinct characteristic of MOGCT is the high sensitivity
to chemotherapy [5]. Although there is a lack of randomized
controlled trials for patients with MOGCTs, chemotherapy is
considered necessary for patients beyond stage IA. Therapy
should be platinum based and include additionally etoposid
[6]. As a third agent, bleomycin or ifosfamid may be added
for a total therapeutic length of four cycles [6]. With this
combination of fertility-sparing surgery and combination
chemotherapy, 5 year overall survival was high with up to
97% [8, 9]. The 5 year disease free survival for all stages was
reported with 86% [9].

SCSTs are neoplasm of the ovary that represent approxi-
mately 1.2 percent of all primary ovarian tumors and are
mainly diagnosed in women with a median age around
50 years [8, 10]. Surgery is required for staging, and ther-
apy should consist of a median lower laparotomy, inspec-
tion and palpation of the abdomen, peritoneal cytology, and
tumor removal through salpingo-oophorectomy. Granulosa
cell tumors, Sertoli-Leydig cell tumors (SLCTs) of G2/G3
grading and steroid cell tumors require surgical treatment
analogous to ovarian cancer staging. In case of granulosa
cell tumors, hysteroscopy and curettage are recommended
because of an increased risk of endometrial cancer. The
role of regional lymph node removal is unclear. For young
patients, fertility-sparing surgery is an option. The benefit
of adjuvant chemotherapy also remains uncertain; some
patients with FIGO IC disease or with remaining tumor
may benefit from platinum-containing protocols [6]. In a
study evaluating incidence and survival for patients with
non-epithelial ovarian cancer between 1978 and 2016 in
Denmark, the 5 year relative survival of SCST was reported
around 74% [8]. It was lowest in the early study period (51%)
and increased during time up to 90%. This was explained by
centralization of treatment and improvement in management
of the disease. Besides calendar year of diagnosis, overall
mortality was associated with age and stage [8].

Fertility-sparing surgery for cancer patients has two
goals: the option to preserve childbearing and the option
to preserve hormone production. Up to now there is very
limited information on how sexuality and quality of life may
be changed by the surgical approach (fertility sparing or non-
fertility sparing) and the subsequent systemic therapy.
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Sexual activity and functioning are important factors
influencing quality of life. Immediately after diagnosis of
cancer, most patients focus on anticancer treatment and its
challenges and sexuality becomes less important [11]. In
this scenario, the primary objective of treatment is to cure
the disease or prolongation of life and maintenance of qual-
ity of life [12]. Since survival rates and life expectancy in
patients with MOGCTs and SCTs are excellent, quality of
life concerns and the underlying factors move into focus of
survivorship. However, despite a high prevalence of sexual
dysfunction in patients with gynecologic cancers, awareness
of health-care providers to this need is limited [13].

After salpingo-oophorectomy, postmenopausal patients
may suffer from loss of libido while premenopausal patients
possibly suffer from premature onset of menopause. The
stromal and the hilar interstitial cells in the ovaries are
essential for the synthesis of androgens (testosterone and
androstendione), which, among other factors, preserve
a woman’s libido even after menopause [14, 15]. Serum
testosterone levels do not vary after natural menopause.
However, women 55 years or older who underwent bilat-
eral salpingo-oophorectomy (BSO) have significantly lower
testosterone levels than women of the same age group who
did not receive BSO [16]. Therefore, non-fertility-sparing
surgery can impact libido in all age groups.

Additionally, women undergoing non-fertility-sparing
surgery may suffer from hot flashes, vaginal dryness, dys-
pareunia, decreased sexual desire, decreased ability to
achieve orgasm, loss of sensation in the genital area, anxiety,
depression changes in self- and body-image, and interper-
sonal relationship-changes with their partner [17].

In a cross-sectional study of 189 ovarian cancer survivors
and 287 age-adjusted healthy controls, cancer patients were
sexually less active (47 vs. 53%) [18]. Sexually active ovar-
ian cancer patients reported lower levels of sexual pleasure
(»<0.001) and higher levels of discomfort (p <0.001) than
controls. Lack of interest and physical problems were sig-
nificantly more common in sexually inactive cancer patients
compared to controls [18].

In our study, we aimed to investigate the prevalence of
fertility-sparing treatment and systemic therapy for patients
with MOGCTs and SCTSs among German centers of the
AGO (Arbeitsgemeinschaft Gynékologische Onkologie)
study group and the impact of the surgical technique—either
fertility sparing or non-fertility sparing—on quality of life
and sexuality.

Methods

The Current Ovarian geRm cell and SEx cord stromal
Tumour Treatment strategies (CORSETT) study was an
observational, multicenter, mixed retrospective/prospective
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cohort study of the AGO study group. Women of any age
who had been diagnosed with MOGCTs and SCSTs or der-
moid cysts with immature/malignant somatic components
between 2001 and 2011 were contacted by each center and
consented to the study (ethical approval: 513/13 Freiburg).

They were asked to complete questionnaires to evaluate
QoL (EORTC QLQ-C30) and sexuality (Sexual Activity
Questionnaire (SAQ) Fallowfield). The SAQ was used to
assess sexual functioning in terms of habit, pleasure and
discomfort during sexual intercourse [19]. The question-
naire is divided into three sections: In section “Introduc-
tion”, patients are asked about their sexual relationship and
whether they are sexually active or not. Those who are not
sexually active, go on to complete section “Results” and
omit section “Discussion”. In Sections “Results”, possi-
ble reasons for sexual inactivity are listed and patients can
choose those that apply to them. Additional space for any
personal reasons is provided. Section 3 consists of 10 ques-
tions assessing those aspects of sexual functioning that may
be influenced by hormonal status like desire, frequency, sat-
isfaction, dryness of the vagina and penetration pain [19].
For all the 3 subscales, habit (range 0-3), discomfort (range
1-6) and pleasure (range 0-18), higher values indicate more
agreeable outcomes. Discomfort was evaluated as pain dur-
ing sexual intercourse and dryness of the vagina [19]. From
the EORTC QLQ-C30, we used its global quality of life
scale.

Before conducting the statistical analysis, a detailed anal-
ysis plan was developed by a team of clinicians and quality
of life experts. The analyses included a description of the
sample characteristics and the proportion of sexually active
women. Among those who were not active, the proportion
of patient-reported reasons for non-activity was calculated.
Among the sexually active, the distribution of pleasure and
discomfort during sexual intercourse scores was investi-
gated using histograms. As discomfort was not normally
distributed, it was dichotomized based on its median (scores
0-4.9 =high discomfort, scores 5-6 =little discomfort). For
the endpoints sexual activity and discomfort, the odds ratios
(OR) and 95% confidence intervals (CI) comparing fertility-
sparing with non-fertility-sparing surgery were calculated
using multivariate logistic regression models. The effect of
type of surgery on the endpoints pleasure and global QoL
was investigated using multivariate analysis of variance.

In all models, we adjusted for age at the time of the sur-
vey, histology, time since diagnosis, FIGO stage and recur-
rence (yes vs. no).

Results
Sample description

Out of 355 MOGCT and SCSCT patients, 168 (47.3%) had
completed the Sexual Activity Questionnaire (SAQ) and
were thus included into the study; 65 of those who did not
complete the SAQ were not actively declining but had not
received the questionnaire; 106 participants were diagnosed
with SCST, 46 with MOGCT and 16 with unknown histol-
ogy (Table 2), resulting in 152 patients to be included in the
analysis.

The participants who had completed the SAQ were
younger (average age 50 vs 53 yrs.) and less likely had
experienced disease recurrence than the 187 participants of
the CORSETT database who had not completed the SAQ
(p<0.001) (Table 1).

MOGCT

A total of 42 (91%) of the patients with MOGCT were
younger than 50 years at survey (mean 34.1 years, median
31, range 17-70 years). The median age of patients with
dysgerminoma was 30 years, with teratoma 37.5 years and
with mixed MOGCT 33 years. And, 37 of the 46 patients
(80%) underwent fertility-sparing surgery and 26 (57%)
received adjuvant chemotherapy. Seven patients (15%) were
diagnosed with recurrence (Table 2). Thirty (65%) patients
were sexually active and 16 (35%) non-active (Table 3).

SCST

Patients with SCST were on average 55.7 years old (median
56, range 17 to 86 years). The median age of patients with
Granulosa cell tumors was 56 years and with Sertoli-Leydig
cell tumors 45 years; 48 patients (45%) underwent fertility-
sparing surgery and 18 (17%) received additional chemo-
therapy. And, 47 (44%) were diagnosed with recurrence
(Table 2). And, 53 patients (50%) reported to be sexually
active, 52 (49%) to be sexually non-active and one patient
did not answer this question (Table 3).

Sexual activity

Overall, 83 of the participants (55%) reported being cur-
rently sexually active; 121 (80%) were married or had a
permanent partner (Table 3). Main patient-reported rea-
sons for sexual inactivity were no interest in sex (21%), no
partner (17%), a physical problem that makes intercourse
unpleasant or difficult (9%), partner has physical problem
that makes intercourse unpleasant or difficult (6%) or being
too tired (7%) (Table 4). Stratified by histology, patients with
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Table 1 Comparison of patients

. . Basic characteristics SAQ not completed SAQ completed p value
who fulfilled the inclusion
criteria and completed or not n=187 n=168
completed the SAQ
N % N %
Age at interview
Average 53 50
Minimum-maximum 17-100 17-86 0.15
Histology
SCST 153 82% 106 63% <0.001
MOGCT 31 17% 46 27%
Unknown 3 2% 16 10%
Surgical method
Fertility sparing (laparoscopy or laparotomy) 88 47% 87 52% 0.04
Non-fertility sparing (laparoscopy or laparotomy) 70 38% 66 39%
Fertility sparing (method unknown) 5% 1 1%
Non-fertility sparing (method unknown) 9 5% 2 1%
Unknown 11 6% 12 7%
Radiotherapy
No 174 93% 158 94% 0.87
Yes 2 1% 1 1%
Unknown 11 6% 9 5%
Chemotherapy
No 123 66% 113 67% 0.08
Yes 45 24% 48 29%
Unknown 19 10% 7 4%
Recurrence
No 78 42% 104 62% <0.001
Yes 70 37% 55 33%
Unknown 39 21% 9 5%

MOGCT had an OR of 4.7 (p =0.08) for sexual activity after
fertility-conserving surgery compared to non-fertility-spar-
ing surgery (Table 5).

Patients with SCST had 2.3 times the odds of being sexu-
ally active when they had received fertility-conserving sur-
gery compared to non-fertility-sparing surgery (p =0.04)
(Table 5).

Taken both histology groups together, patients with fer-
tility-conserving surgery had an unadjusted 2.6 fold higher
probability for being sexually active than women with non-
fertility-conserving treatment (p =0.01). When taking the
confounding factors age, FIGO stage, histology and recur-
rence into account, the odds of being sexually active were
still higher for patients after fertility-conserving surgery,
but the effect was smaller and the statistical precision lower
(OR 1.8, p=0.22) (Table 5). When dividing the unadjusted
analysis by age (<50 or>50 years), sexual activity after
fertility-sparing vs non-fertility-sparing surgery showed an
OR of 9.4 (p=0.02) for patients younger than 50 years and
an OR of 1.3 (p=0.59) for patients > 50 years (Table 5),
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although there was no evidence for effect modification using
likelihood ratios tests comparing the fully adjusted models.

Perceived quality of sexual activity

Among those who were sexually active, 35 (42%) reported
having high levels of discomfort during intercourse; 38%
after fertility-sparing; and 58% after non-fertility-sparing
surgery (unadjusted OR 2.2, p=0.11). After adjusting
for potential confounders, the odds of having discomfort
increased, but the statistical precision again decreased (OR
2.8, p=0.18).

Women with fertility-conserving treatment had more
pleasure with intercourse than women without fertility-
sparing surgery (unadjusted F 3.3, p=0.07) (Fig. 1). After
adjustment for confounding factors, this effect disappeared
(F 0.4, p=0.52). The largest effect on pleasure in the mul-
tivariate model had the FIGO stage (F 3.6, p=0.03).
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Table 2 Patient characteristics Global quality of life
At baseline SCST MOGCT
Mean global QoL (gQoL) was 66.1 (scale 0-100, higher
n=106 n=46 values indicating higher QoL) for patients with non-fer-
N % N % tility-sparing treatment and 73.8 for women with fertility-

Surgical method conserving surgery (F 4.7, p= 0.03).. After adjustment for
Fertility sparing (laparoscopy) 39 7% 20 48% c'onf.oundlng factor's, there was e'Vldence th'aF QoL \)f/as
Fertility sparing (laparotomy) 9 8% 14 30% significantly better in the grqup with the fertility-sparing
Non-fertility sparing (laparoscopy) 19 18% 3 7% approach (£ 2.1, p=0.03) (Fig. 2).

Non-fertility sparing (laparotomy) 33 31% 3 7%

Fertility sparing (method unknown) 0 0% 1 2% . .
Non-fertility sparing (method unknown) 2 2% 0 0% Discussion
Unknown 4% 3 1% .

Adjuvant chemotherapy The median age of our responders was 31 years (range
No 8600 81% 20 43% 17-70 years) for MOGCT and 56 years (range 17-86 years)
Yes 1800 17% 26 57% for SCST. Of these, 65 and 50%, respectively, were sexually
Unknown 200 2% 0 0% active. The prevalence of sexual activity in SCST patients of

FIGO stage CORSETT was comparable to healthy women in the same
I 87 8% 40 87% age group [20]. Sexual activity in our MOGCT patients,
I 6 6% 3 7% however, was only 65% compared to 80% of healthy women
I 4 4% 2 49 in the same age group.

v | % 0 0% This difference in sexual activity may be explained by
Unknown 8 8% 1 2% the number of non-fertility-sparing surgery in 20% and

Age at interview the administration of chemotherapy in 57% of comparably
<50 years 33 31% 42 o1q  young patients with MOGCT. Both therapies are known
> 50 years 73 69% 4 9% to reduce hormonal function with subsequent influence on
<1 year 5 % 2 49 sexuality [17, 18].

Time since diagnosis The main reason for sexual inactivity in our study was
1-3 years 15 14% 7 159  nointerestinsex” (20%). Besides other factors, this might
>3 years 89 ga9, 37 8oy  reflect the reduced hormonal function.

Recurrence Patients in our study had an unadjusted 2.7 fold higher
No 56 53% 39 85% probability for being sexually active and a 2.4 lower prob-
Yes 47 4% 7 15% ability to suffer from discomfort during sexual intercourse
Unknown 3 3% 0 0% after fertility-sparing surgery than after non-fertility-con-

serving treatment. Non-fertility-sparing surgery was also
associated with a significantly reduced global QoL com-
pared to fertility-conserving treatment.

These findings may be the result of several factors like the
hormonal ablation after bilateral salpingo-oophorectomy, the

Table 3 Sexual activity and No % Yes % No answer %

partnership status of patients n N n

with sex cord stromal tumors

(SCST) or malignant ovarian Sexually active

germ cell tumors (MOGCT) Entire group 68 45% 83 55% 1 1%

Patients < 50 years 25 33% 50 67% 0 0%

Patients > 50 years 43 56% 33 43% 1 1%

Patients with SCST 52 49% 53 50% 1 1%

Patients with MOGCT 16 35% 30 65% 0 0%
Married or partnership 30 20% 121 80% 1 1%
Change of partner in the last 147 97% 5 3%

6 months
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Table 4 Reasons for sexual inactivity

extent of surgery or the impact of subsequent chemotherapy
[17].

Reasons for sexual inactivity n % .
A review on sexual health and cancer of adolescents and
No partner 26 17%  young adults reported prevalence rates of sexual problems
Too tired 11 7% after oncological treatment ranging from 49 to 43%, within
Partner too tired 5 3% one and two years after diagnosis, respectively [21].
No interest in sex 32 21% Within a study of long-term survivors “Carolin meets
Partner no interest in sex 7 5%  Hanna,” the overall sexuality score for patients with ovarian
Physical problem that makes intercourse 14 9% cancer was much lower with a score of 5.2 than for healthy
unpleasant or élfﬁcult women of the control group with a score of 28.2 (score range
Partner has physical problem that makes 9 6% 2.0-36.0 of the FSFI) [22]. Although patients with MOGCT
intercourse unpleasant or difficult . . .
and SCST may not be directly comparable with ovarian can-
Other reasons 8 5% ] .
cer patients, the study showed the high prevalence of sexual
dysfunction in women after surgery for ovarian tumors.
Tablg 5 Asso?iation ,Of Surgery Not adjusted Adjusted®
surgical technique with sexual
activity, in the total sample and OR 95% Cl1 p OR 95% Cl1 4 OR
separately for age and histology
groups Non-Fertility sparing 1 1 1
Fertility sparing 2.6 (1.3;5.2) 0.01 1.8 (0.7, 4.7) 0.22 1.8
In women < 50 years old 9.4 (0.9;99.2) 0.02
In women > 50 years old 1.3 (0.5;4.2) 0.59
Fertility sparing 2.7 (1.4;5.2) <0.01
In women with SCST 2.3 (1.0; 5.3) 0.04
In women with MOGCT 4.7 (0.7; 32.6) 0.08

4Adjustment for age, time since diagnosis, FIGO stage, histology, recurrence. In the left part of the table,
the crude odds ratios (OR) for fertility-sparing surgery are presented, unadjusted for other variables, for the
entire group and separately by age and histology groups

Fig. 1 Pleasure during inter-
course in association with
fertility-sparing or non-fertility-
sparing surgery
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Fig.2 Global quality of life in
association with fertility-sparing

No fertility sparing
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or non-fertility-sparing surgery
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|

20
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Therefore, comparably young patients with MOGCT and
SCST should be offered prospective counselling to cope with
sexual dysfunction caused by disease and/or therapy. Phy-
sicians and psycho-oncologists should have a role model
function regarding the discussion of these issues. Commu-
nication about sexual function, and especially sexual prob-
lems, still seems to be difficult for patients and health-care
providers, although patients are looking for more informa-
tion regarding the effects of cancer and of treatment side
effects on their sexuality. In a study by Stead et al., although
most health-care professionals knew that the majority of
patients with ovarian cancer would suffer from a sexual
problem, only a quarter of doctors and a fifth of nurses dis-
cussed sexual issues with their patients [23]. Reasons for
not addressing sexual issues were not feeling responsible,
embarrassment in this sensitive and personal area, lack of
knowledge and experience, and lack of resources to provide
support [23]. In a trial evaluating sexual health as part of
gynecologic cancer care, 57% of the patients reported never
discussing sexuality [24].

CORSETT implicates that potential long-term conse-
quences on sexual function and quality of life have to be
considered for each patient. The potential impact that can-
cer therapies like surgery or systemic therapy can have on
sexual function and fertility needs to be discussed prior to
treatment, including preventive options like fertility-sparing
surgery, when oncologically safe.

A multi-disciplinary team of oncologists, oncofertil-
ity specialists, psycho-oncologists and specialized nurses
should be integrated in planning of the therapeutic concept.

Shared decision-making for the patient and her partner is of
major importance for long-term quality of life [25]. Further-
more, it could be shown for patients with surgery for ovar-
ian cancer that sexual health education and rehabilitation
training, relaxation and cognitive training led to significant
improvements in overall sexual functioning and psychologi-
cal distress [26]. Many patients also appreciate if their part-
ner is included in the communication and informed about
the possible side effects of cancer and therapy on fertility,
sexuality and relationship [27].

The value of our study is to evaluate whether and to which
extent non-fertility-sparing surgery impairs sexuality and
QoL in patients with MOGCT or SCST. Patients with fer-
tility-sparing surgery had a significantly better QoL, higher
sexual activity and less discomfort during intercourse than
women with non-fertility-conserving treatment. Therefore,
fertility-preserving and sexuality-supporting approaches
should be offered to every patient, when oncologically
acceptable. Patients with sexual problems or impairment of
quality of life after treatment for MOGT or SCST should
receive psycho-oncological care and rehabilitation training.

Author’s contributions All authors contributed to the study conception
and design. Material preparation, data collection and analysis were
performed by AH, HP, BK, EB, BC, MB, SS, DM, AS, AB, SK, TL,
AB, FH, JK, FT, PH, PW, PB and MK. The first draft of the manuscript
was written by AH, and all authors commented on previous versions
of the manuscript. All authors read and approved the final manuscript.

@ Springer



1548

Archives of Gynecology and Obstetrics (2021) 304:1541-1549

Funding Open Access funding enabled and organized by Projekt
DEAL. The study was funded by an educational grant of Celgene.

Data availability All data are available from annette.hasenburg@
unimedizin-mainz.de.

Declarations

Conflict of interest A. Hasenburg: Speaker honorarium: AstraZen-
eca; Celgen; MedConcept GmbH, Med update GmbH; Medicul-
tus; Pfizer; Promedicis GmbH; Softconsult; Roche Pharma AG;
Streamedup!GmbH; Tesaro Bio Germany GmbH, LEO Pharma,
Advisory board: PharmaMar; Promedicis GmbH; Roche Pharma
AG; Tesaro Bio Germany GmbH, AstraZeneca, LEO Pharma, MSD
Sharp and Dohme GmbH. H. Plett: no COI. S. Kommoss: Honoraria
for Advisory Boards and/or educational activities: Roche, Astra Zen-
eca, GSK/Tesaro, Myriad, Clovis. E. Braicu: Honoraria for Advisory
Boards and/or educational activities: Roche Pharma, Astra Zeneca,
Tesaro, Clovis, GSK, Abbvie, Genmab/Seattle Genetics, MSD, Incyte.
Institutional Grants for studies: Bayer, Roche Diagnostics, MSD, In-
cyte. B. Czogalla: no COI. M. Bossart: no COL. S. Singer: lecture fees
from BMS, Boehringer-Ingelheim, Lilly and Pfizer. D. Mayr: Novartis,
Pfizer, GlaxoSmithKline. A. Staebler: no COI. A. Du Bois: Honoraria/
Institutional Grants for Advisory Boards and/or educational activities:
Roche, Astra Zeneca, GSK/Tesaro, Clovis, Pfizer, Biocad, Genmab/
Seattle Genetics, MSD. B. Kriamer: Roche and Astra Zeneca. T. Link:
Personal fees: MSD, Amgen, Pfizer, Novartis, Teva, Tesaro, Roche,
Clovis, Lilly. Non-financial support: Pfizer, Roche, Celgene. A. Burg-
es: grants and personal fees from AstraZeneca, Roche and Tesaro. F.
Heitz: personal fees and non-financial support from Roche, AstraZen-
eca, GSK and PharmaMar. J. Keul: no COI. F. Trillsch: grants and
personal fees from AstraZeneca, Clovis, Medac, PharmaMar, Roche
and Tesaro. P. Harter: Grants and personal fees from Astra Zeneca,
Roche, Tesaro, Public funding (EU, ASCO, DKH, DFG) and GSK.
Personal fees from Sotio, Stryker, Zai Lab, MSD, Clovis, Immuno-
gen. Grants from Boehringer Ingelheim, Medac and Genmab. P. Wim-
berger: Honoraria/expences and consulting fees: Amgen, AstraZeneca,
MSD Sharp and Dohme (Merck US), Novartis, Pfizer, PharmaMar,
Roche, TEVA, Eisai, Clovis, Tesaro. Funded Research: Amgen, Astra-
Zeneca, MSD Sharp and Dohme (Merck US), Novartis, Pfizer, Phar-
maMar, Roche, Clovis, Tesaro. P. Buderath: Congress Support, Travel
expenses, speaker Honoraria: PharmaMar; AstraZeneca, MSD; Roche.
M. Klar: Advisory board Tesaro/GSK.

Ethical approval 513/13 Freiburg.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

@ Springer

References:

1. Matz M, Coleman MP, Sant M, Chirlaque MD, Visser O, Gore M,
Allemani C (2017) The histology of ovarian cancer: worldwide
distribution and implications for international survival compari-
sons (CONCORD-2). Gynecol Oncol 144(2):405-413. https://doi.
org/10.1016/j.ygyno.2016.10.019

2. BrownJ, Friedlander M, Backes FJ, Harter P, O’Connor DM, de la
Motte RT, Lorusso D, Maenpaa J, Kim JW, Tenney ME, Seckl MJ
(2014) Gynecologic Cancer Intergroup (GCIG) consensus review
for ovarian germ cell tumors. Int J] Gynecol Cancer 24(9 Suppl
3):S48-54. https://doi.org/10.1097/igc.0000000000000223

3. Zalel Y, Piura B, Elchalal U, Czernobilsky B, Antebi S, Dgani R
(1996) Diagnosis and management of malignant germ cell ovar-
ian tumors in young females. Int J Gynaecol Obstet 55(1):1-10.
https://doi.org/10.1016/0020-7292(96)02719-1

4. Gershenson DM, Frazier AL (2016) Conundrums in the man-
agement of malignant ovarian germ cell tumors: Toward lessen-
ing acute morbidity and late effects of treatment. Gynecol Oncol
143(2):428-432. https://doi.org/10.1016/j.ygyno.2016.08.329

5. Nasioudis D, Frey MK, Chapman-Davis E, Caputo TA, Holcomb
K (2017) Fertility-preserving surgery for advanced stage ovarian
germ cell tumors. Gynecol Oncol 147(3):493-496. https://doi.org/
10.1016/j.ygyno.2017.10.010

6. S3-Leitlinie Diagnostik, Therapie und Nachsorge maligner Ovari-
altumoren (2020). AWMF Registernummer: 032/0350L, Version
4.01 edn.

7. Colombo N, Peiretti M, Garbi A, Carinelli S, Marini C, Sessa C
(2012) Non-epithelial ovarian cancer: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol
23(Suppl 7):vii20-vii26. https://doi.org/10.1093/annonc/mds223

8. Bennetsen AKK, Baandrup L, Aalborg GL, Kjaer SK (2020)
Non-epithelial ovarian cancer in Denmark-incidence and sur-
vival over nearly 40 years. Gynecol Oncol. https://doi.org/10.
1016/j.ygyno.2020.03.021

9. Park JY, Kim DY, Suh DS, Kim JH, Kim YM, Kim YT, Nam
JH (2017) Analysis of outcomes and prognostic factors after
fertility-sparing surgery in malignant ovarian germ cell tumors.
Gynecol Oncol 145(3):513-518. https://doi.org/10.1016/j.
ygyno.2017.03.023

10. Quirk JT, Natarajan N, Mettlin CJ (2005) Age-specific ovarian
cancer incidence rate patterns in the United States. Gynecol
Oncol 99(1):248-250. https://doi.org/10.1016/j.ygyno.2005.06.
052

11. Hasenburg AS, Ortmann BA (2008) Nachsorge und rehabilitation
nach therapie eines ovarialkarzinoms. Onkologe 14:1172-1178

12. Hasenburg A, Sehouli J, Lampe B, Reuss A, Schmalfeld B, Belau
AK, Bossart M, Mahner S, Hillemanns P, Petry U, du Bois A,
Herwig U, Hilpert F, Gropp-Meier M, Hanf V, Greimel E, Wag-
ner U, Harter P (2020) LION-PAW (lymphadenectomy in ovarian
neoplasm) sexual function assessment: a prospective sub-study of
the LION trial. Int J] Gynecol Cancer 30(10):1548-1553. https://
doi.org/10.1136/ijgc-2020-001551

13. Stewart DE, Wong F, Duff S, Melancon CH, Cheung AM (2001)
What doesn’t kill you makes you stronger: an ovarian cancer sur-
vivor survey. Gynecol Oncol 83(3):537-542. https://doi.org/10.
1006/gyno.2001.6437

14. Burger HG, Dudley EC, Cui J, Dennerstein L, Hopper JL (2000)
A prospective longitudinal study of serum testosterone, dehydroe-
piandrosterone sulfate, and sex hormone-binding globulin lev-
els through the menopause transition. J Clin Endocrinol Metab
85(8):2832-2838. https://doi.org/10.1210/jcem.85.8.6740

15. Adashi EY (1994) The climacteric ovary as a functional gonad-
otropin-driven androgen-producing gland. Fertil Steril 62(1):20—
27. https://doi.org/10.1016/s0015-0282(16)56810-1


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ygyno.2016.10.019
https://doi.org/10.1016/j.ygyno.2016.10.019
https://doi.org/10.1097/igc.0000000000000223
https://doi.org/10.1016/0020-7292(96)02719-1
https://doi.org/10.1016/j.ygyno.2016.08.329
https://doi.org/10.1016/j.ygyno.2017.10.010
https://doi.org/10.1016/j.ygyno.2017.10.010
https://doi.org/10.1093/annonc/mds223
https://doi.org/10.1016/j.ygyno.2020.03.021
https://doi.org/10.1016/j.ygyno.2020.03.021
https://doi.org/10.1016/j.ygyno.2017.03.023
https://doi.org/10.1016/j.ygyno.2017.03.023
https://doi.org/10.1016/j.ygyno.2005.06.052
https://doi.org/10.1016/j.ygyno.2005.06.052
https://doi.org/10.1136/ijgc-2020-001551
https://doi.org/10.1136/ijgc-2020-001551
https://doi.org/10.1006/gyno.2001.6437
https://doi.org/10.1006/gyno.2001.6437
https://doi.org/10.1210/jcem.85.8.6740
https://doi.org/10.1016/s0015-0282(16)56810-1

Archives of Gynecology and Obstetrics (2021) 304:1541-1549

1549

16.

17.

18.

19.

20.

21.

22.

23.

Davison SL, Bell R, Donath S, Montalto JG, Davis SR (2005)
Androgen levels in adult females: changes with age, menopause,
and oophorectomy. J Clin Endocrinol Metab 90(7):3847-3853.
https://doi.org/10.1210/jc.2005-0212

Bodurka DC, Sun CC (2006) Sexual function after gynecologic
cancer. Obstet Gynecol Clin North Am. 33(4):621-630. https://
doi.org/10.1016/j.0g¢.2006.09.006

Liavaag AH, Dorum A, Bjoro T, Oksefjell H, Fossa SD, Trope
C, Dahl AA (2008) A controlled study of sexual activity and
functioning in epithelial ovarian cancer survivors. A therapeu-
tic approach. Gynecol Oncol 108(2):348-354. https://doi.org/10.
1016/j.ygyno.2007.10.009

Thirlaway K, Fallowfield L, Cuzick J (1996) The sexual activity
questionnaire: a measure of women’s sexual functioning. Qual
Life Res 5(1):81-90. https://doi.org/10.1007/bf00435972
Dekker A, Matthiesen S, Cerwenka S, Otten M, Briken P (2020)
Gesundheit, sexuelle Aktivitit und sexuelle Zufriedenheit.
Deutsches Arzteblatt 117:645-652

Soanes L, White I (2018) Sexuality and cancer: The experi-
ence of adolescents and young adults. Pediatr Blood Cancer
65(12):€27396. https://doi.org/10.1002/pbc.27396

Rolf C, H., Richter R, Pirmorady A, Braicu E, Schnuppe K,
Sehouli J, (2018) Assessment of sexuality in longterm survi-
vors with ovarian cancer. Geburtshilfe Frauenheilkd 78(10):190.
https://doi.org/10.1055/s-0038-1671329

Stead ML, Brown JM, Fallowfield L, Selby P (2003) Lack of
communication between healthcare professionals and women with

Authors and Affiliations

Annette Hasenburg'

24.

25.

26.

217.

ovarian cancer about sexual issues. Br J Cancer 88(5):666—-671.
https://doi.org/10.1038/sj.bjc.6600799

Hay CM, Donovan HS, Hartnett EG, Carter J, Roberge MC,
Campbell GB, Zuchelkowski BE, Taylor SE (2018) Sexual health
as part of gynecologic cancer care: what do patients want? Int
J Gynecol Cancer 28(9):1737-1742. https://doi.org/10.1097/igc.
0000000000001376

Schwab R, Kiemen A, Weis J, Hasenburg A (2020) Provision of
oncofertility support. In: Watson M, Kissane DW (eds) Sexual
health, fertility, and relationships in cancer care, vol 1. Oxford
Medicine, Oxford, pp 1509-1513

Bober SL, Recklitis CJ, Michaud AL, Wright AA (2018) Improve-
ment in sexual function after ovarian cancer: Effects of sexual
therapy and rehabilitation after treatment for ovarian cancer. Can-
cer 124(1):176-182. https://doi.org/10.1002/cncr.30976

Weis J, Hasenburg A (2016) Psychological support. In: Ayhan
ARN, Gultekin M, Dursun P (eds) Textbook of gynaecological
oncology, 3rd edn. Gunes Publishing Kopenhagen, pp 1495-1499

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

- Hellmut Plett? - Bernhard Kramer? - Elena Braicu® - Bastian Czogalla® - Michaela Bossart® -

Susanne Singer”'2. Doris Mayr® - Annette Staebler® - Andreas du Bois? - Stefan Kommoss® - Theresa Link'° .
Alexander Burges® - Florian Heitz? - Jacqueline Keul? - Fabian Trillsch® - Philipp Harter? - Pauline Wimberger'® .
Paul Buderath'' - Maximilian Klar®

Department of Gynecology and Obstetrics, University
Medical Center Mainz, Mainz, Germany

Department of Gynecology and Gynecologic Oncology,
Ev. Kliniken Essen-Mitte, Essen, Germany

Department for Women’s Health, Tuebingen University
Hospital, Tuebingen, Germany

Department of Gynecology, Campus Virchow Clinic, Charité
Berlin, Berlin, Germany

Department of Obstetrics and Gynecology, University
Hospital, LMU Munich, Munich, Germany

Department of Gynecology and Obstetrics, University
Medical Center Freiburg, Freiburg, Germany

Division of Epidemiology and Health Care Research,
University Medical Center Mainz, Institute of Medical
Biostatistics, Epidemiology and Informatics, Mainz,
Germany

Institute of Pathology, University Hospital, LMU Munich,
Munich, Germany

Division of Gynecologic Pathology, Institute of Pathology
and Neuropathology, University of Tiibingen, Tuebingen,
Germany

Department of Gynecology and Obstetrics, Medical
Faculty, University Hospital Carl Gustav Carus, Technische
Universitét Dresden, Dresden, Germany

Department of Gynecology and Obstetrics, University
Hospital Essen, Essen, Germany

University Cancer Centre Mainz, Mainz, Germany

@ Springer


https://doi.org/10.1210/jc.2005-0212
https://doi.org/10.1016/j.ogc.2006.09.006
https://doi.org/10.1016/j.ogc.2006.09.006
https://doi.org/10.1016/j.ygyno.2007.10.009
https://doi.org/10.1016/j.ygyno.2007.10.009
https://doi.org/10.1007/bf00435972
https://doi.org/10.1002/pbc.27396
https://doi.org/10.1055/s-0038-1671329
https://doi.org/10.1038/sj.bjc.6600799
https://doi.org/10.1097/igc.0000000000001376
https://doi.org/10.1097/igc.0000000000001376
https://doi.org/10.1002/cncr.30976
http://orcid.org/0000-0002-1547-4968

	The effect of fertility-sparing surgery on sexuality and global quality of life in women with malignant ovarian germ cell and sex cord stromal tumors: an analysis of the CORSETT database of the AGO study group
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Purpose

	Methods
	Results
	Sample description
	MOGCT​
	SCST

	Sexual activity
	Perceived quality of sexual activity
	Global quality of life

	Discussion
	References




