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ABSTRACT 

Background: Based on the cell origin of the tumor, ovarian cancer (OC) is divided in 

epithelial ovarian cancer (EOC), including borderline ovarian tumors (BOT), and non-

epithelial ovarian cancer (NEOC), which includes sex cord stromal tumors and malignant 

ovarian germ cell tumors. Each subgroup contains several histological subtypes of varying 

malignant potential and prognosis. Although the majority of ovarian tumors are diagnosed in 

postmenopausal women, these can also be found in women of reproductive age. The standard 

treatment of ovarian tumors encompasses extensive surgery including hysterectomy and 

bilateral salpingo-oophorectomy, which will result in infertility in women of reproductive 

age. Preservation of fertility is currently regarded as one of the most important issues related 

to health-related quality of life (HRQoL) in young cancer patients. Fertility-sparing surgery 

(FSS), defined as the preservation of the uterus and at least part of one ovary, may be an 

option for fertility preservation in women with OC and BOTs. In current practice, FSS can be 

considered in selected women of childbearing age, who wish to preserve their future fertility, 

whenever conditions indicating no increased risk regarding prognosis are met. 

Aim: The overall aim of this thesis was to explore the safety and the reproductive outcomes 

of FSS for treatment of early stage OC and BOTs in young women of reproductive age and to 

assess the impact of these diseases in women’s HRQoL, sexual and psychological health. 

Methods: A nationwide prospective population-based cohort study was conducted, including 

all women 18-40 years old with a confirmed diagnose of stage I NEOC (study I), EOC 

(study II), or BOTs (study III), registered in the Swedish quality register for gynecological 

cancer (SQRGC) between 2008-2015. Detailed data on surgery, staging, pathology reports 

and follow-up were extracted from the register and used when assessing the safety in terms of 

overall survival (OS), disease-free survival (DFS) and recurrence-rate. Women undergoing 

FSS were compared with women undergoing radical surgery (RS). To assess the efficacy of 

FSS, the proportion of women given birth after undergoing FSS and the proportion receiving 

treatment for infertility using assisted reproductive technologies (ART) were obtained by 

crosslinking individuals to the Swedish medical birth register and the National quality 

register for assisted reproduction.  

 

 



 

 

With the aim to explore how ovarian tumors diagnosed in young women of reproductive age 

would affect self-reported HRQoL and sexual and psychological health, a multicenter 

longitudinal cohort study was conducted (study IV). Women 18-40 years old undergoing 

FSS at one of the seven university hospitals in Sweden, between 2016-2018 were invited to 

participate in the study. Clinical data were prospectively collected including data regarding 

diagnosis, surgery and histopathological findings, as well as oncological and reproductive 

outcomes, every sixth month during follow-up. The study participants were asked to answer a 

questionnaire consisting of EORTC QLQ-C30, EORTC QLQ-OV28, FSFI, HADS and a 

study specific questionnaire regarding reproductive concerns, before surgery and at one- and 

two-years follow-up. 

Results: A total of 433 women were included in the nationwide population-based cohort. Out 

of these 73 women were diagnosed with NEOC (study I), 83 women with EOC (study II) 

and 277 were diagnosed with BOTs (study III). The proportion of women undergoing FSS 

in each cohort were 78% (study I), 43% (study II), and 77% (study III), respectively. The 5-

year OS according to tumor type were 98% in NEOC, 92% in EOC and 99% in BOTs, with 

no statistical differences in OS between women undergoing FSS and RS. There was not any 

significant difference in DFS between women undergoing FSS compared to women 

undergoing RS for stage I NEOC or EOC. Prognostic factors associated with an increasing 

risk of recurrence in EOC were stage IC2 tumors and histologic subtypes of high malignant 

potential, which were more often seen in women undergoing RS.  Natural fertility was 

maintained after FSS in all three cohorts, and only a minor proportion had undergone ART-

treatment. 

A strong desire for biological children, that persisted overtime, was reported by the 49 

women included in study IV. HRQoL, sexual and psychological health improved overtime 

and there was a significant decrease in the proportion of women with sexual dysfunction. 

Having a child was associated with a higher score of sexual health. 

Conclusion: The OS for stage I NEOC, EOC and BOTs was excellent and not affected by 

the use of FSS. The feasibility of FSS in stage IC2/3 and high-grade EOC, remains unsolved 

due to the low number of cases with those risk factors undergoing FSS. Further research is 

needed, adding cases to the literature. Until then, decisions regarding FSS in high-risk tumors 

must be taken into consideration at a multidisciplinary team conference discussing treatment 

options and recommendations together with the patient. Natural fertility is preserved by the 

use of FSS as treatment for stage I OC and BOTs. HRQoL, sexual- and psychological health 

improved overtime in women 18-40 years old undergoing FSS for OC and BOT. 
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1 INTRODUCTION 
 

“It’s like two punches in the guts. Getting sick and must change your life according to the 

treatment and the anxiety that follows of not being able to cope with it, of not surviving. Plus, 

the risk of having to change your whole life plan regarding having children, and the anxiety 

of infertility”    

- 28-year-old woman with ovarian cancer  

“Infertility is the worst thing that could happened to me. I don’t want to hear about adoption 

or egg donation”   

- 31-year-old woman with borderline ovarian tumor  

“The word cancer makes me terrified”   

- 39-year-old woman with ovarian cancer  

“Getting ovarian cancer in your twenties is like a hard blow in your stomach. As mother of 

two little girls, the anxiety and fear of not being there sometime takes over”  

- 25-year-old woman with ovarian cancer    

“Ovarian cancer is so much more than a disease. It affects your self-image, your sexuality 

and identity. Fertility is important for a lot of women, it’s very important for me”      

                     - 33 years old woman with borderline ovarian tumor  

“I’m forever grateful for the possibility to save one of my ovaries”                                                 

- 29-years-old woman with borderline ovarian tumor  

“I sat for a long time crying in the parking lot after receiving the information that after I’m 

done with childbirth my spared ovary will be removed to reduce the risk of recurrence. It 

makes sense and I understand but I still feel sad and stressed that the tumor will come back 

before we get pregnant”  

– 32-year-old woman with borderline ovarian tumor  

 All quotes are from women that participated in the prospective investigation (study IV). 
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Ovarian cancer (OC) is a disease with many utterances, it can be either indolent and easy to 

treat, or extremely aggressive, and it affects women of all ages. The disease has often 

unspecific symptoms and can be hard to get diagnosed at early stages. The standard treatment 

is extensive surgery, which results in infertility and menopause in young women. Women of 

reproductive age diagnosed with cancer usually have a strong desire to maintain fertility, 

especially if they have not yet started childbearing. For women with tumors in their ovaries, 

the option to preserve fertility through fertility-sparing surgery (FSS) encompasses the 

sparing of the uterus and at least part of one ovary.  

My interest in fertility preservation in young women with cancer started during my first year 

as a resident at Aarhus university hospital, Denmark, where I had the chance to be introduced 

to a project of retransplantation of cryopreserved ovarian tissue in young cancer survivors. 

After starting at Karolinska university hospital, my interest in fertility preservation in young 

women with cancer increased, and I developed a more specific interest for fertility 

preservation in gynecological cancer.  

When starting this doctoral project, the knowledge about FSS in women with OC was 

limited, mainly due to the fact that the disease is relatively rare in young women. The 

procedures for FSS have been accepted for the treatment of early stage ovarian tumors, 

especially if they present with low aggressive potential. However, data on more aggressive 

tumors as well as on the current efficiency of FSS treatment in maintaining fertility were 

scarce. Knowledge about how OC diagnosed in young women of reproductive age impact the 

health-related quality of life (HRQoL), sexual and psychological health, was also lacking. 

The studies included in this thesis aimed to investigate the safety and efficiency of FSS in 

young women presenting with ovarian tumors and highlight the overall picture of the disease 

and treatment, including oncological safety, the ability to preserve fertility and how the 

disease and treatment can potentially affect HRQoL and sexual health in young women. 
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2 BACKGROUND 

2.1 EPIDEMIOLOGY AND ETIOLOGY 
Ovarian cancer encompasses a broad spectrum of different tumor types with varying 

prognosis. Based on the cell origin of the tumor it is divided into epithelial ovarian cancer 

(EOC), including borderline ovarian tumors (BOT), and non-epithelial ovarian cancer 

(NEOC), which includes sex cord stromal tumors (SCST) and malignant ovarian germ cell 

tumors (MOGCT). The majority of all tumors are diagnosed in an advanced stage due to the 

silent pattern of the disease and the lack of effective screening methods. This is the main 

factor contributing to the current overall low survival rate (1, 2). In Sweden around 700 new 

cases of OC and BOTs are diagnosed every year and these cases are registered in the Swedish 

quality register of gynecologic cancer (SQRGC) (3). The 5-year relative survival rate, for all 

tumor types and all stages combined is 56%, according to statistics from the SQRGC (3). The 

prognosis in early stage of the disease is considerably better, with an overall survival rate of 

over 90% in stage I, as reported in a review published in Lancet in 2019 (2). However, due to 

the asymptomatic nature of the disease, only 25-27% of EOC are diagnosed in stage I (2, 4-

6). Of those are 7-10% diagnosed in women under 40 years of age (5, 7). 

Identified risk factors for developing OC include the number of ovulations during lifetime, 

where a higher number of ovulations seems associated with an increased risk of cancer. 

Factors increasing the number of ovulations thus increasing the risk for OC, are absence of 

pregnancy and breastfeeding, early menarche and late menopause. The use of contraceptive 

pills, tubal ligation and suppression of ovulation have shown to have a protective effect 

regarding the risk. Other reported risk factors are family history, smoking, obesity, 

endometriosis, and polycystic ovary syndrome (8, 9).  

Overall, approximately 10% of EOCs are hereditary. The most common types are linked to 

BRCA1 and BRCA 2 mutations, which account for 65-75% of the hereditary EOC and which 

is associated with high-grade serous carcinoma (HGSC) (10). Lynch syndrome accounts for 

10-15% of the hereditary EOC and is typically associated with clear cell cancer (CCC) and 

endometroid cancer (EC) (2).  
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Homologous recombination repair deficiency (HRD), a defect in the cells’ ability to repair 

double strand DNA, which causes genomic instability, may be detected in 50% of HGSC 

(11). HRD is caused by mutations or reduced activity in genes involved in homologous 

recombination repair, such as BRCA1 and BRCA2, RAD51, RAD51, RAD51C RAD 51D 

and PALB2. As tumors expressing HRD have an increased sensitivity to treatment with 

PARP-inhibitors, HRD testing in EOC may facilitate identification of patients whit best 

response to these drugs (11). 

2.2 HISTOPATHOLOGY 

2.2.1 Epithelial Ovarian Cancer 

EOC encompass almost 90% of all OC (10, 12). The majority of EOC are diagnosed in 

postmenopausal women, but they are also seen in women of reproductive age (12).  Between 

2016-2020, there were 2197 new cases of EOC diagnosed in Sweden, according to SQRGC. 

Of those 4% were diagnosed in women younger than 40 years of ages and a third were 

diagnosed in stage I. The median age at diagnosis was 67 years. 

Based on histopathology, immunohistochemistry and molecular genetical analyses EOC is 

divided in five main types: high-grade serous carcinoma, low-grade serous carcinoma 

(LGSC), clear cell cancer, mucinous cancer (MC) and endometrioid cancer (7). Those are 

different diseases, with different epidemiological and prognostic factors, which are 

highlighted by differences in genetic risk factors, precursors, molecular changes during 

carcinogenesis, proposed pathogenesis, and response to cytostatic drugs.  

 

Figure 1. Distribution of the different histological subtypes of EOC. 

EOC - epithelial ovarian cancer, LGSC - low-grade serous carcinoma, EC - endometroid 

cancer, MC - mucinous cancer, CCC - clear cell cancer, HGSC - high-grade serous cancer. 

HGSC

CCC

EC

MC LGSC

Distribution of the different histological 
subtypes of EOC
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• HGSC accounts for almost 75% of all EOC (2) (Figure 1) and is most often 

diagnosed in postmenopausal women. HGSC is proposed to be developed from the 

epithelium of the distal fallopian tube and is usually fast growing, aggressive and 

detected in an advanced stage (2). BRCA1 or BRCA2 mutations are present in 15-

20% of the tumors and almost all cases have p53 mutations (7). HGSC is initially 

chemosensitive. However, resistance to chemotherapy increases over time due to 

mutations in the tumors, making the tumors genomically unstable (2). 

• LGSC accounts for less than 2% of all EOC, with a median age at diagnosis of 46 

years (9). These tumors may evolve stepwise from benign cystadenoma to SBOT, 

thereafter to non-invasive LGSC and ultimately to LGSC (9), or as a de novo 

malignancy (10). The cell of origin of LGSCs and HGSCs is usually epithelial from 

the fallopian tube, which migrates into the ovaries during ovulation (9). Mutations in 

these tumors include activation of MAPK pathway (2), BRAF and KRAS mutations 

(10). The tumors are resistant to chemotherapy due to a low proliferative activity (7, 

10). Almost all LGSC tumors express oestrogen receptors and the majority of cases 

express progesterone, androgen, LH and GnRH receptors (9), giving the possibility of 

hormonal treatments (2).  

• CCC accounts for approximately 10% of all EOC, and are more frequent in women of 

East Asian ethnicity (2, 8). The mean age at diagnosis is 55 years and 55% of the 

tumors are diagnosed in stage I. There is an association of this tumor type with 

endometriosis (2, 6, 8, 10, 14).  CCCs are considered of high malignant potential and 

the tumors commonly recurre with spread disease, within the first two years after 

primary treatment (15-17). The tumors show a relative resistance to chemotherapy (2, 

8, 10, 14).  

• MC accounts for 3-4% of all EOC (10) and is usually diagnosed at early stage as a 

large unilateral mass and account for almost 30% of all stage I tumors and for 40% of 

tumors diagnosed in women younger than 40 years of age (6, 10, 16, 18, 19). In cases 

of bilateral tumors a metastasis from primary appendix, colon, stomach and 

pancreaticobiliary tumors should be considered (10). MC is a low malignant tumor 

type and a continuum seems to range from benign to borderline to malignant (6, 10, 

16). According to the World Health Organization’s (WHO) classification guidelines, 

MC is classified as either expansile or infiltrative, where the expansile type has a 

better prognosis (1, 10, 18, 20, 21). KRAS mutations are present in the majority of 

these tumors (2). 
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• EC accounts for approximately 10% of all EOC and is typically diagnosed at early 

stage, as a low grade, unilateral tumor (8). More than 40% of these tumors are 

associated with endometriosis and a synchronous endometrial cancer has been 

reported to appear in 5% of the cases, which makes endometrial biopsy mandatory in 

the diagnostic procedures (2). EC are graded in low to high malignant tumors (grade 

1-3). TP53 gene abnormalties are often present in high grade tumors, while low grade 

tumors often have mutation in the PI3KCA, BRAF, KRAS genes (2). High grade EC 

is initially chemosensitive with subsequent increased resistance at each recurrence 

(22). 

 

2.2.2 Non-Epithelial Ovarian Cancer 

NEOC including MOGCT and SCST, encompass 11% of all malignant ovarian tumors. 

These are rare tumors and between 2016-2020, only 268 new cases of NEOC were diagnosed 

in Sweden (3). The median age at diagnosis was 55 years and a third were diagnosed in 

women younger than 40 years of age. The majority, 68% were diagnosed in stage I (3). SCST 

was the most common type, corresponding to 60% of all cases of NEOC at all ages, while 

MOGCT accounted for 61% of the tumors diagnosed in women younger than 40 years of age 

(3) (Figure 2).  

 

Figure 2. Distribution of all cases of NEOC diagnosed in Sweden between 2016-2020, 

according to age above or below 40 years. 

NEOC – non-epithelial ovarian cancer, MOGCT – malignant ovarian germ cell tumors, 

SCST – sex cord stromal tumors. 
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2.2.2.1 Malignant ovarian germ cell tumors  

MOGCTs occur predominantly in girls, adolescents and young women and account for 28% 

of all malignant OC diagnosed in women under 40 years of age (23, 24). They are usually 

diagnosed at an early stage and have a good prognosis. Bilateral tumors are seen in less than 

5% of cases (25). The tumors arise from primordial germ cells of the ovary and comprise a 

heterogenous group including dysgerminoma, immature teratoma, yolk sac tumors and very 

rare tumors such as carcinoma struma ovarii, neuroendocrine tumor, embryonal carcinoma, 

non-gestational choriocarcinoma and mixed germ cell tumor. 

 

• Dysgerminoma is the most common type of MOGCT and accounts for 2% of all 

malignant ovarian tumors. The majority, 80% is diagnosed in women under 30 years 

of age. The tumors have a general good prognosis, even in advanced stage due to the 

high chemosensitivity (26). Bilateral tumors can occur in 15% of cases (25, 27). 

Elevated lactate dehydrogenase (LD) is often seen in dysgerminomas and can be used 

as a tumor marker that can be quantified at diagnosis and during follow-up (25). 

• Immature Teratoma accounts for 29% of all MOGCT and for 1% of all OC diagnosed 

in Sweden, 2016-2020 (3). These tumors are most often seen in young women around 

20 years of age. They commonly present as solid, unilateral tumors, containing tissue 

from all three germ cell layers (21, 28). The tumors are graded (grade 1-3) and have a 

general good prognosis (26). 

• Yolk sac tumors are most commonly diagnosed between 10-30 years of age. They are 

fast growing, high malignant tumors that secrete high levels of AFP and have a worse 

prognosis compared to other MOGCT (24, 29). Almost 50% show a spread disease at 

diagnosis (26).  

• Other types (26):  

o Small cell carcinoma 

o Carcinoma struma ovarii 

o Neuroendocrine tumor 

o Embryonal carcinoma  

o Non-gestational choriocarcinoma 

o Mixed germ cell tumor 
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2.2.2.2  Sex cord stromal tumors 

SCST accounts for 5% of all OC (3, 6). The tumors arise from the stromal cord of the ovary 

and consist of granulosa cell tumors (GCT), Sertoli-Leydig cell tumors and a group of very 

rare tumors (steroid cell tumors, sex cord tumors with annular tubuli and gynandroblastoma). 

They are most commonly observed in peri- or postmenopausal women but may occur at any 

age (6, 21). More than half of the tumors are endocrine active (21). 

• GCT account for 70-80% of all SCST and are divided in an adult typ (95%) and a 

juvenile type (5%) (21, 30). The juvenile type is seen in women under 30 years of 

age, often before puberty, while the adult type most often is diagnosed around 

menopause (21, 30). GCTs are generally characterized by large, unilateral tumors, 

diagnosed in stage I (6, 30). Despite their tendency to reccurence several years after 

primary treatment and limitation of nonsurgical therapeutic options, the general 

prognosis is good (30-33). The tumors are endocrine active with estrogen secretion, 

entailing a risk of malignant transformation of the endometrium (21, 34). Inhibin B as 

well as Anti-Müllerian hormone (AMH) can be used as biomarkers to monitor the 

disease (21). 

• Sertoli-Leydig cell tumors, which account for 1% of all malignant ovarian tumors are 

graded in low to high malignant (grade 1-3) (3, 30). The majority, are unilateral, solid, 

grade 1 tumors, diagnosed in women under 40 years of age, with a general good 

prognosis (21, 30). These tumors are often a source of testosterone production (80%) 

and virilization signs are common (21, 34).  

 

2.2.3 Borderline ovarian tumors 

BOTs are of epithelial origin and characterized by nuclear abnormalities and increased 

mitotic activity but without infiltrative growth or stromal invasion (7, 35). They are believed 

to be a precursor of an invasive EOC (7). BOTs are divided in two main types, serous BOT 

(SBOT) and mucinous BOT (MBOT). Between 2016-2020, there were 1165 new cases of 

BOTs diagnosed in Sweden, corresponding to 35% of all epithelial ovarian tumors. The 

median age at diagnosis was 58 years. About one fifth (18%) were diagnosed in women 

under 40 years of age, of those were 43% SBOT and 50% MBOT. The majority, 81% of the 

tumors were diagnosed in stage I (3).  
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• SBOTs are in the vast majority of cases diagnosed in stage I (70-90%) and 

the proportion of bilateral tumors varies between 10-40% (6, 36, 37). 

Peritoneal implants, which can be non-invasive (85%) or invasive (15%), are 

present in 15-40% of the tumors (37, 38). Invasive implants are suggested to 

be classified as extraovarian LGSC (35, 39). Micropapillary growth patterns 

are seen in 10% of SBOTs, these tumors are more often bilateral and 

associated with invasive peritoneal implants and stromal microinvasion (37, 

38).  

• MBOTs are almost always unilateral and 80-90% are diagnosed in stage I (6, 

40). The tumors can be divided in intestinal type (85%), which presents as an 

unilateral, large tumor, and endocervical type (15%), which can be bilateral 

and associated with endometriosis (37, 38, 41, 42). Extra ovarian spreading 

MBOT is rare but can be observed in the endocervical type. MBOTs are 

considered an intermediate stage in the progression to invasive carcinoma and 

they appear to be more prone to recur in form of invasive cancer (37, 42).  

 

 

2.3 DIAGNOSIS  
The final ovarian tumor diagnosis is based on the histopathological examination, which in 

early stages of the disease first can be ensured post-operatively. The classification used in 

Sweden and internationally is the FIGO classification, according to WHO criteria (18). For 

grading EOC, the Silverberg classification system is often used (43). The stage classification 

of the tumor is in accordance with the surgical findings, using the FIGO system (Table 1).  

The investigation of a suspected malignant ovarian expansivity giving the presumed 

preoperative diagnosis that forms the basis for the choice of surgical method, is based on 

clinical and gynecological examination, pelvic ultrasound, and tumor markers. To investigate 

the spread of the tumor and to rule out distant metastases, a CT scan of the thorax and 

abdomen is performed, giving a presumed stage of the tumor.  
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Tumor markers are used in both the preoperative investigation as well as during follow-up 

and can provide information on malignancy suspicion and type of tumor. In EOC, CA125 is 

used as a tumor marker, although in stage I tumors the preoperative CA125 level is within 

normal range when the antigen is contained by the tumor walls. CEA and Ca19-9 can be used 

in the differential diagnostics regarding gastrointestinal tumors. HE4 has shown to have a 

good diagnostic value in the differential diagnostics of benign tumors in premenopausal 

women (44) and the combination of HE4 and Ca125 has a higher sensitivity and specificity 

than when used separately (45). Tumor markers used in MOGCT include AFP, hCG, LD and 

Ca125 and in SCST markers such as inhibin B, AMH, and Ca125 are used. At signs of an 

endocrine active SCST, a hormonal status is also required and if a GCT or EC are suspected 

an endometrial biopsy is advisable to exclude the possibility of a coexistent endometrial 

carcinoma (23, 27). In cases of bilateral MOGCT in girls, adolescents, and young women a 

genetic analysis for sex chromosomal aberrations should be done to exclude dysgenetic 

gonads, Swyer Syndrome (27).  

If the preoperative investigation gives suspicion of a malignant tumor in a woman of 

reproductive age, it is recommended that the woman should be referred to a center specialized 

in gynecological tumor surgery and be assessed at a multidisciplinary conference by 

radiologists, pathologists with expertise in gynecologic oncology, and gynecologic 

oncologists.  

 

Table 1. Classification of stage I ovarian tumors by the FIGO system (2014). 

FIGO STAGE I: Tumor confined to ovaries 

IA The tumor is limited to one ovary, with intact capsule and no tumor on 

surface. The peritoneal washings are negative.  

IB The tumor involves both ovaries otherwise like IA.  

IC The tumor is limited to one or both ovaries with the following 

characteristics: 

- IC1 - Surgical spill (rupture of the tumor during surgery). 

- IC2 - Capsule rupture before surgery or tumor on ovarian surface. 

- IC3 - Malignant cells in the ascites or peritoneal washings.  
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2.4 TREATMENT 

2.4.1 Surgical treatment 

The primary treatment of all types of OC is extensive radical surgery including hysterectomy, 

bilateral salpingo-oophorectomy and a varying extent of staging procedure, including 

inspection of the entire peritoneal cavity, cytology or washings, peritoneal biopsies from 

pelvis, paracolic spaces and diaphragm, omentectomy and pelvic and paraaortic lymph node 

dissection (PPLND). The aim of the primary surgery is to remove the cancer completely and 

to achieve a surgically staging procedure, or to reduce tumor burden to minimal residual 

disease. Depending on the stage, histological subtype and grade of the tumor, the primary 

surgery is often followed by adjuvant chemotherapy. Radical surgery (RS) in women of 

reproductive age leads to loss of fertility and premature menopause.  

Preservation of fertility is regarded as one of the most important issues related to health 

related quality of life (HRQoL) in young patients with cancer (46, 47). FSS, defined as 

preservation of the uterus and at least part of one ovary, can be considered in selected women 

of childbearing age, who wish to preserve their reproductive function, with the aim to 

preserve fertility without compromising survival.  

 

2.4.1.1 Fertility-sparing surgery in epithelial ovarian cancer  

There is an ongoing debate concerning at what stage and which histologic subtype of EOC 

that FSS can be feasible and oncologic safe. The current literature consists of data from 

retrospective cohort studies and reviews of those, since the volume of women at childbearing 

age with EOC diagnosis is low. Although there is consensus on the potential safety of FSS in 

stage IA, grade 1 tumors, controversy still remains on whether FSS can be considered as safe 

as RS in stages IC and especially stage IC2 and IC3, and grade 3 tumors. Table 2 summarizes 

current recommendations from guidelines and reviews. 
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Table 2. Provided recommendations for FSS in EOC from international guidelines. 

Authors/ 

Guideline 

Study 

design/ 

year/ 

country 

Recommendation for performance of FSS 

ESGO Guideline/ 

2018/ 

European 

society 

- Stage IA or IC1 LGSC, EC grade 1, MC expansile 

type. 

- Other stage I substages or pathologic subtypes, 

subject to individualised decision. 

NGOC Guideline/ 

2020/ 

Sweden 

- Stage IA LGSC, MC, EC grade 1 (after complete 

surgical staging without systematic lymph node 

dissection). 

- Stage IC MC (after complete surgical staging without 

systematic lymph node dissection) 

- Stage IC LGSC, EC grade 1 (after complete surgical 

staging with systematic lymph node dissection). 

ESMO Guidelines/ 

2013/ 

European 

society 

- Stage IA and IC unilateral MC, LGSC, EC grade 1 or 

2 with complete surgical staging including 

lymphadenectomy 

- Individual assessment in Stage IA and IC grade 3 

tumors and CCC 

NCCN Guidelines/ 

2021/ USA 

- Stage IA-IC. 

- For unilateral tumors; complete surgical staging + 

USOE 

- For bilateral tumors; preserving the uterus is advised 

ASCO Guidelines/ 

2021/ USA 

- Stage IA-IC MC 

- Stage IA-IB low-grade EC, LGSC 

- In bilateral tumors; preserving the uterus is advised 

- FSS not recommended for HGSC, CCC or EC grade 

3 
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Du Bois 

et.al 

Review/ 

2013/ 

Germany 

- Stage IA grade 1. 

- Stage IC unilateral grade 1 with complete surgical 

staging. 

- Stage IA+ IC grade 2, complete surgical staging/ 

individual assessment involving an experienced 

specialist in gynaecologic oncology, reproductive 

medicine, and pathology, centralized in especially 

dedicated centers. 

Satoh et.ala Review / 

2016 / 

Japan 

- Stage IA grade 1 and 2 with optimal staging. 

- Stage IA CCC with optimal staging + adjuvant 

chemotherapy. 

- Stage IC grade 1 and 2 with optimal staging + 

adjuvant chemotherapy. 

Bentivegna Review / 

2016 / 

France 

- Stage IA+IC1 grade 1 and 2. 

- Stage I CCC. 

- Grade 3; uncertain if RS improve the prognosis 

compared to FSS. 

- Stage IC3; uncertain if RS improve the prognosis 

compared to FSS. 

FSS - fertility-sparing surgery, EOC - epithelial ovarian cancer, ESGO - European society of 

gynaecological oncology, NGOC – Swedish national guidelines for ovarian cancer, ESMO - 

European society for medical oncology, NCCN - national comprehensive cancer network, 

ASGO - American society of clinical oncology, LGSC - low-grade serous carcinoma, EC - 

endometroid cancer, MC - mucinous cancer, CCC - clear cell cancer, USOE - unilateral 

salpingo-oophorectomy, HGSC - high-grade serous cancer, RS - radical surgery, a Japan 

Clinical Oncology Group 
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The complexity in earning evidence-based information regarding the feasibility of FSS in 

early stage EOC, lies in the ethical difficulties in performing a RCT. There are additional 

practical difficulties in conducting large prospective cohort studies due to the rarity of the 

disease, especially for cases of women with stage IC2 and IC3, and high-grade tumors 

undergoing FSS.  

Regarding the literature, the majority of women undergoing FSS are diagnosed in stage IA 

low-grade tumors, as expected, according to current guidelines (22, 48, 49). Grade 3 tumors 

are also less common in younger women, as age seems to have an independent association 

with tumor grade (5). Bentivegna et al. have reported recurrence rates according to stage and 

grade in a review of 1150 women undergoing FSS for stage I EOC. They found no difference 

in recurrence rates after FSS in stage IA grade 1 and 2 tumors or IC grade 1 and 2 tumors, 

compared to expected recurrent rates reported after RS. Even though the review comprised a 

total of 1150 women, the authors could not draw a conclusion regarding the feasibility of FSS 

in grade 3 tumors due to small number of patients treated with FSS in grade 3 tumors (stage 

IA grade 3 n= 28 and stage IC grade 3 n=30) (50).  

Many authors currently question the impact of FSS on patient’s prognosis since most relapses 

in stage IC2/3, grade 3 tumors are distant. Hence, it has been proposed that it would be the 

aggressiveness of the disease, rather than the sparing of the ovary and uterus, what finally 

affects the risk of distant metastasis (51-53). 

Several previous researchers have investigated whether FSS can be feasible in women with 

stage IC2/3 high grade tumors by comparing cohorts of women undergoing FSS with those 

undergoing RS. Limitations of these comparisons include confounding by indication and 

selection bias, since women undergoing FSS tend to be younger, are more often nulliparous 

and present with a higher proportion of tumors with better prognostics factors, such as stage 

IA and low-grade tumors, compared to women undergoing RS. To control for this, propensity 

score matching, and multivariate analysis have been used to avoid potential bias caused by 

non-randomised allocation of prognostic variables (5, 12, 22, 54). Kajiyama et al. (22) found 

no difference in overall survival (OS) or recurrence free survival (RFS) between FSS and RS 

in a retrospective multicenter propensity-scored match cohort of 101 women undergoing FSS 

and 184 women undergoing RS. The same authors applied the same study design in a cohort 

of women with stage I EC. No difference in OS or RFS were found, and the authors 

concluded that FSS was not a predictor for increased risk of recurrence in stage I EOC. 

Moreover, Fruscio et al. (5) compared women undergoing FSS (n=242) with women 

undergoing RS (n=789) in one of the largest retrospective cohort studies to date.   
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They found no difference in cancer specific survival (CSS) or DFS between FSS and RS 

using a propensity score adjusted model. Although, both stage IC2/3 and grade 3 tumors were 

significantly associated with worse prognosis and an increased risk for extra ovarian 

recurrence. In another retrospective cohort study assessing FSS in women with stage I CCC 

that used propensity score matching comparing FSS and RS (14), a stage IC2/3 was found to 

be an independent risk factor for RFS and OS. According to these results FSS was not a 

prognostic factor for OS in stage I CCC and the authors suggested that FSS can be considered 

in stage I CCC.  

In an attempt to collect large cohorts for these relatively rare conditions, a few studies have 

used different cancer databases as data source, such as the National Cancer Database (NCDB) 

and Surveillance, Epidemiology and End Results (SEER). Even though providing a large 

cohort, conclusion must be drawn with caution, due to limitations of the study design using 

de-identified datasets inducing an imminent risk of selection bias, as the same woman can be 

included more than once. There is also a risk of misclassification of surgery (FSS vs. RS), 

due to lack of information on prior oophorectomy and/or hysterectomy. Absence of 

systematic pathology review may also contribute to risk of misclassification bias in these 

studies (12, 55). 

2.4.1.1 Fertility-sparing surgery in non-epithelial ovarian cancer 

FSS is widely accepted in MOGCT, even in advanced stages, due to the high 

chemosensitivity of these tumors with high chances of cure by chemotherapy (21, 23, 27). In 

Swedish, European and American guidelines, which are all based on retrospective studies, 

FSS is recommended for treatment of MOGCT in women of reproductive age who wish to 

preserve their fertility, regardless of stage. Systematic lymphadenectomy is not recommended 

as a part of primary surgery, due to the possibility to cure nodal micro metastasis with 

adjuvant chemotherapy (16, 26, 27, 34, 56). Nodal removal should only be done where there 

is evidence of nodal abnormalities from preoperative MRI/ CT or during surgical exploration. 

In the cases of bilateral tumors, the Swedish guidelines recommend individual assessment in 

multidisciplinary settings, while the ESGO recommend preserving ovarian tissue if possible. 

In a consensus review by the Gynecologic Cancer Intergroup, it is suggested to spare the 

uterus for the possibility of future fertility treatment using egg donation (23, 26, 56).  
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In SCST the recommendation for FSS is more conservative and the literature is scarce (33). 

The Swedish NGOC and the NCCN recommended FSS only in stage I tumors including 

complete staging without lymphadenectomy (16, 26). The ESMO guidelines recommend FSS 

without lymphadenectomy in stage IA tumors and selected cases of IC tumors, while 

controversy exist regarding FSS in juvenile GCT stage IC2 and IC3 (34). In the ESGO 

guidelines FSS is recommended in early stage tumors. Decisions regarding surgical 

management in advanced stage of SCST should be valued and taken by a multidisciplinary 

team. This last recommendation is based on the clinical experience of the guideline expert 

group (56). 

2.4.1.2  Fertility-sparing surgery in borderline ovarian tumors  

The primary treatment for BOTs is surgery and the majority of premenopausal women 

undergo FSS, which can either be performed as unilateral salpingo-oophorectomy (USOE) or 

ovarian cystectomy (CE) (35, 40). The staging procedure in BOTs does not include PPLND, 

which should only be performed in patients with enlarged lymph nodes observed during 

surgery (4, 35, 42). Appendectomy in patients with MBOTs and a macroscopic normal 

appearance of appendix is not mandatory (4). Restaging may be considered in cases of an 

unexpected BOT diagnosis when primary surgery does not include staging procedures, 

especially in cases of SBOT with micropapillary pattern (4, 57). 

Although the majority of BOTs are diagnosed in stage I, FSS can be accepted in selected 

patients with stage II and III SBOTs (57).  

Due to a higher risk of recurrence after CE compared to USOE (37, 40, 58), both Swedish 

and European guidelines recommend USOE in MBOTs, which are almost always unilateral, 

to decrease the risk of invasive recurrence. While CE is acceptable for treatment in SBOT 

and should be preferred in bilateral tumors to preserve as much of the ovarian tissue as 

possible (4, 40, 57). In cases of later recurrent disease in the contralateral ovary without 

malignant transformation, CE should be performed whenever is possible in woman that have 

a wish to preserve fertility, while RS should be performed in cases of recurrent disease and no 

further wish for future children (4). 
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2.4.2 Chemotherapy 

2.4.2.1 Adjuvant chemotherapy in early stage epithelial ovarian cancer  

There is no current international consensus at which stage or grade adjuvant chemotherapy is 

advisable for stage I EOC. In women with stage IA-IB: LGSC, EC grade 1 (EC grade 2 if 

surgical staging included lymphadenectomy) and MC, adjuvant chemotherapy is not 

recommended according to Swedish and NCCN guidelines (4, 16). The Swedish guidelines 

recommend adjuvant treatment to all other stage I tumors, while observation or adjuvant 

chemotherapy is optional in LGSC stage IC, MC stage IC, CCC stage IA, EC grade 2 stage 

IA-IB according to NCCN guidelines (4, 16).  

The current European guidelines from 2019 do not recommend adjuvant chemotherapy to 

stage IA: LGSC, EC grade 1-2, MC expansile type. While the recommendation to adjuvant 

chemotherapy in CCC IA-IC1, EC IB-IC grade 1-2 and LGSC IB-IC, MC expansile type 

stage IC and MC infiltrative type IA is not clear, and it is stated that these should be 

discussed on an individual patient basis (57). 

The recommended treatment regimen includes six cycles of single Carboplatin in patients 

where surgical staging has included PPLND with negative lymph nodes. Otherwise, a 

combination of Carboplatin and Paclitaxel (CarPac), for four-six cycles is recommended (4, 

16, 57). 

2.4.2.2  Adjuvant chemotherapy in non-epithelial ovarian cancer 

Cisplatin-based combination with bleomycin and etoposide is the standard regimen for the 

first-line treatment of MOGCT (25). Depending on stage, histological type, tumor grade and 

if residual disease, 2-4 cycles are recommended. Bleomycin can be removed after the third 

cycle to reduce the risk of lung toxicity (25). The recommendations of treatment vary 

between guidelines, from adjuvant chemotherapy to all patients with MOGCT except for 

women with stage I dysgerminoma and stage IA grade 1 immature teratoma (4, 16), to a 

more limited approach, making treatment or active surveillance, optional in properly staged 

stage IA grade 2-3 immature teratoma, stage IA-IB yolk sac tumors and IC1 tumors (27, 34, 

56). 
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In SCST adjuvant chemotherapy is not recommended in GCT stage IA, but the indication is 

controversial in stage IC and chemotherapy is currently used as an option to active 

surveillance in stage IC2/3 (16, 26, 33, 34).  In Sertoli-Leydig cell tumor there is no 

indication for adjuvant chemotherapy in stage I grade 1-2, but due to higher recurrence rate 

seen in grade 3 tumors adjuvant chemotherapy is recommended (16, 26, 34). The treatment 

regimen used in SCST includes either three cycles of Bleomycin, Etoposid and Cisplatin 

(BEP) or six cycles of CarPac. 

2.4.2.3 Adjuvant chemotherapy in BOTs 

Adjuvant chemotherapy does not improve the prognosis in BOTs, neither in advanced stages 

nor in the presence of invasive implants (41, 57, 58). The response to chemotherapy in BOTs 

is low due to the slow proliferation of the tumor cells (38). 

The current European guidelines do not recommend adjuvant chemotherapy for patients with 

SBOT and extraovarian invasive/non-invasive implants (57). While the Swedish NGOC 

recommend to treat patients with invasive implants with the same regimens as those used for 

LGSC, an individualized assessment after an multidisciplinary discussion is recommended 

(4). According to the NCCN guidelines it is optional to treat patients with invasive implants 

with the same regimens as those used for LGSC (16).  

 

2.5 PROGNOSIS AND RISK FACTORS 

2.5.1 Epithelial ovarian cancer  

Oncologic outcomes: Reported recurrence rates after FSS in previous studies of women 

treated for early stage EOC varies between 10.0%-17.2% (17, 20, 22, 49, 51, 54, 59-62). The 

studies reporting recurrence rates are heterogenous regarding age, tumor stage and grade, 

histologic subtype, extent of surgical staging, use of adjuvant chemotherapy and duration of 

follow-up. 

Reported recurrent rates according to tumor stage and grade indicate an increased risk of 

recurrence in stage IC tumors compared to stage IA tumors, as well as in grade 3 tumors 

compared to grade 1 tumors (50, 58). The five-year DFS after FSS is reported to be 97.8% in 

stage IA compared to 92.1% in stage IC (63). In studies reporting recurrence separately for 

stage IC1-3, there is an increased risk of recurrence in stage IC2 and IC3 (20, 49, 59, 64). 

Recurrence rates in grade 3 tumors as well as in stage IC2-3 tumors are reported to be as high 

as 20-30%, with the majority of recurrence being distant (17, 20, 24, 49, 51, 59).  
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Isolated ovarian recurrence is observed in 2-6% and appears more frequently in patients with 

favorable prognostic factors and conventional indication for FSS (17, 32, 49, 63, 65, 66). 

Those recurrences can most often be successfully treated with surgery and the curability of 

patients with an isolated ovarian recurrence is higher than that of patients with extra ovarian 

recurrence (17, 32, 51, 63, 66). 

The five-year OS rate after FSS for stage I EOC is reported to be 84-100% (5, 12, 53, 60-63, 

66, 67), compared to 77-91% reported after RS for stage I EOC (5, 12, 53, 60, 61). Taking 

into account that risk factors such as stage IC and high malignant tumors are more common 

in women undergoing RS.  

Reproductive outcome: Data on the efficiency of FSS in terms of menstrual status, as a proxy 

for sufficient hormonal production, pregnancy-rate, the use of assisted reproductive 

technology (ART) treatment, live birth rate and obstetrics outcomes are scarce, and most 

studies have focused on the oncological outcome. In studies where menstrual status have 

been reported the majority of women have regular menstruation after treatment, even those 

receiving adjuvant chemotherapy (32, 63, 65, 67).  Since most studies do not report the 

proportion of women trying to become pregnant, it is not always possible to calculate a 

pregnancy-rate. In those studies where pregnancy-rate have been reported, it varies between 

50-100% (32, 51, 60, 65, 66, 68).  Differences in age, follow-up time as well as 

heterogenicity of tumors should be considered when assessing these figures. Instead of 

pregnancy rate, the proportion of women becoming pregnant of the total cohort without 

knowing who is trying to conceive can be estimated and rates between 15-35% have been 

reported (51, 59, 63, 64, 67, 69, 70).  

A spontaneous abortion rate of 8- 30% has been reported after FSS in women with EOC, 

which corresponds to the rate in the background population (32, 51, 59, 64, 66, 67, 69).  

Information on the use of ART treatment from previous cohorts is very limited, and only a 

couple studies have reported a rate of 9-10% use of ART treatment to achieve pregnancy (63, 

69). There are no reports of increased congenital malformations. Pregnancies occurring after 

adjuvant chemotherapy have been reported  (51, 66, 67, 70). 
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2.5.2 Non-epithelial ovarian cancer 

Oncologic outcomes: MOGCT has an excellent prognosis with a five-year OS rate of 99-

100% in stage I and 70-91% in advanced stage (24, 25, 71-73) and a five-year DFS rate of 

84-89% including all stages (24, 71) and 90% in stage I (34). Yolk sac histology, advanced 

stage, residual disease, and elevated tumor markers are reported as independent risk factors 

for survival  (23-25, 71, 73). The five-year OS in Yolk sac tumors stage I/II is reported to 

87.8-94%, compared to 44.5% in stage IV (29, 74).  

Recurrence rates of 11,6-14,6% are reported after FSS in MOGCTs, including all stages (24, 

72) and these do not seem to be affected by the surgical approach of FSS compared to RS 

(71). Recurrences in MOGCTs are usually seen within 24 months after primary treatment 

(23, 29, 73) and in the majority of cases these can be treated successfully with chemotherapy 

(29), although recurrent disease after primary chemotherapy has a poor prognosis (23).  

The literature concerning FSS in SCST is relatively small. In a review including four 

observational studies with a total of 171 patient undergoing FSS for SCST, recurrence rates 

of 9.8-27.4% have been reported (33). Another review reported a five-year OS rate of over 

90% for stage I GCT, while the five-year OS rates in stage II and stage III/IV were 55-75% 

and 22-50%, respectively (30). Due to the risk of late recurrence in GCT, long-term follow up 

is recommended (33). 

Reproductive outcomes:  In MOGCT, regular menstruation after FSS followed by adjuvant 

chemotherapy, is reported to be maintained in 80-100% of women (23-25, 71-74). Increased 

age is the main risk factor for chemotherapy-induced loss of ovarian hormonal function (24, 

25, 71, 72, 74, 75). Chemotherapy using the BEP regimen, does not seem to affect the 

reproductive function, although small number of pregnancies are reported (25), with no 

evident risk for congenital abnormalities (24, 74, 75). A pregnancy rate of 75%-88% has been 

reported after FSS in MOGCT (24, 72, 74, 75). In studies lacking information of the 

proportion of women trying to conceive, the proportion of women becoming pregnant of the 

total study cohort undergoing FSS can be estimated and rates between 16-29% have been 

reported (24, 72, 76). Pregnancy during the first two years after treatment is not 

recommended, due to the increased risk of relapse during this time (34). 
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2.5.3 Borderline ovarian tumors 

Oncological outcome: The prognosis for BOTs is in general excellent with a 5-year OS rate 

of 99% in stage I, 97% in stage II and 98% in stage III (37) and a 10-year OS rate of 98% and 

97% after FSS and RS, respectively (77). Although increased recurrence rate after FSS (5-

35%) compared to RS (5-7%), the OS is not impaired (32, 35, 36, 41, 42, 77-80). In unilateral 

BOTs the risk for recurrence is increased after CE compared to USOE (40, 58, 79, 81, 82). In 

bilateral tumors, there is no difference in recurrence rate after bilateral CE compared to 

USOE + unilateral CE, with recurrence rates of 25.6% and 26.1%, respectively (40). Higher 

tumor stage and invasive implants are both reported as risk factors for recurrence (35). 

Although the majority of recurrences of BOT are localized in the ipsi- or the contralateral 

ovary, these can also be successfully treated with conservative surgery trying to preserve as 

much ovarian tissue as possible (35, 83). However, there is a risk of malignant 

transformation. In a meta-analysis by Vasconcelos et al. the risk for malignant transformation 

was reported to 15.4% in MBOT when considering tumors in all stages (40). Other authors 

have reported 1-13% risk of malignant transformation (36, 79, 83, 84). Risk factors for 

invasive recurrence are residual disease and invasive implants (37, 40). Whether 

micropapillary pattern and stromal microinvasion in SBOTs and intraepithelial carcinoma 

and CE in MBOT are independent risk factors for invasive recurrence is controversial (32, 

36-38). 

Reproductive outcomes: The majority of studies regarding FSS in BOTs have focused on the 

oncological safety and reproductive outcomes are less often reported. The proportion of 

women with regular menstruations after surgery has been reported to 93-97% in two 

retrospective studies (81, 82). Reported pregnancy rates varies between 54-87% (36, 40, 77, 

81-84). The largest retrospective cohort study published to date by Delle Marchette et al. in 

2019 (84) reported pregnancy outcomes among 535 women undergoing FSS for BOT, 

comparing CE (n=264) versus USOE (n=271). The authors found a pregnancy rate of 84%, 

with no difference between the groups (84). A smaller retrospective cohort study of 69 

patients have reported similar results, with no difference in pregnancy rate between CE 

(n=20) and USOE (n=49) (79).  The only published RCT in the field, reporting oncologic and 

reproductive outcomes after FSS for bilateral BOTs, compared bilateral CE (n=15) versus 

USOE + unilateral CE (n=17) (85). The authors found a higher probability of giving birth and 

a shorter time to pregnancy after bilateral CE. All patients who were not pregnant one year 

after surgery were enrolled in an ART-treatment program, and 14/15 and 15/17 of the women 

received ART-treatment, respectively. 
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The probability of getting pregnant is reported to decrease when the number of surgical 

procedures increases, as well as with increased women’s age (36, 84). A few studies have 

reported on the use of ART-treatment after FSS in BOTs, presenting the use of ART-

treatment in 6-19% of pregnancies obtained (79, 82-84). 

 

2.6 QUALITY OF LIFE, PSYCHOLOGICAL AND SEXUAL HEALTH 
Loss of fertility due to cancer treatment as well as infertility in women without a history of 

cancer are emotionally challenging, affecting not only mental health but also the satisfaction 

of relationship and sexual health (86, 87). Fertility loss as a result of treatment in 

gynecological cancer has shown to increase the incidence of depression, emotional stress and 

sexual problems in previous studies (87). The wish to preserve fertility has been reported to 

be extremely important in survivors of OC and also in women treated for BOTs (46). As 

cancer treatment improves, increasing the likelihood of long-term survival, HRQoL has 

become an important issue (87).  

Physical changes and long-term complications, a younger age at diagnosis, the absence of 

close relations and the fear of recurrences have been reported as risk factors for reduced 

HRQoL (psychosocial health, emotional stress) and sexual functioning in cancer survivors 

(86, 88). Abdominal scars, loss of hair and the removal of reproductive organs, have been 

reported to cause body image disturbance (88). 

The majority of studies reporting on HRQoL and sexual function in OC survivors are 

investigating the effect of chemotherapy and extensive surgery on HRQoL and sexual 

function, including women of all ages, with tumors in advanced stages (89-92). Only few 

reports of sexual function, HRQoL and reproductive concerns in young OC and BOT 

survivors have been publish to date and their results differ. The gynecologic oncology group 

have published several studies on a cohort of long-term MOGCT survivors (93, 94). Areas 

assessed in these studies included reproductive and sexual function after chemotherapy, 

HRQoL and mediating variables for HRQoL and sexual function. Using a cross-sectional 

design with a matched cohort of women without a history of cancer as comparison group, 

they found a significant higher level of reproductive concerns, less sexual pleasure, and lower 

sexual activity in MOGCT survivors (94). Reproductive concerns were associated with 

sexual discomfort, while young age at diagnosis and being married were positively related to 

sexual function. MOGCT survivors seemed to have closer relationships with increased 

cohesion compared to the control group. Self-efficacy and social support were reported to 

have positive effect on HRQoL (93).  
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Reproductive concerns have been reported by others to have a negative impact on HRQoL in 

female cancer survivors (95). A cross-sectional study of OC survivors, comparing women 

who had undergone FSS versus women who had undergone RS, found low sexual 

satisfaction in the total cohort with no difference between the groups. FSS did not appear to 

have a significant impact on post-treatment HRQoL (96). A study of women treated for 

BOTs comparing FSS versus RS using the European Organisation for Research and 

Treatment of Cancer (EORTC) questionnaire QLQ-C30 for assessing HRQoL and the sexual 

activity questionnaire for assessing sexual function, reported high HRQoL and global health 

status for the entire cohort. Being sexually active had a positive effect of HRQoL and global 

health status and a higher proportion of women undergoing FSS was reported to be sexually 

active. However, women undergoing FSS were significantly younger, and the survey had a 

low response-rate of 29% (97).  

The current literature is scarce and heterogeneity in study design, instruments used (98) and 

in the patients included regarding age, type of cancer, tumor stage, treatment received and 

time since surgery, limits the overall interpretation. Most available studies are cross-sectional, 

with a variation in time since surgery (88, 97) and reported response rate varies between 29- 

100% (86, 93, 96, 97, 99).  

To be able to generalize and implement results regarding subjective outcomes such as 

HRQoL, reproductive concerns and sexual health, established definitions of the terms are of 

highest importance.  One of the to date most commonly used instruments to measure HRQoL 

is the EORTC QLQ-C30.  According to this instrument, HRQoL is defined as a multi-

dimensional construct in which both disease- and treatment-related symptoms as well as 

physical, psychological and social function are considered (100).  

Sexual health is a broad concept which by the WHO is defined as a state of physical, 

emotional, mental and social well-being in relation to sexuality. “Sexual health requires a 

positive and respectful approach to sexuality and sexual relationships, as well as the 

possibility of having pleasurable and safe sexual experiences, free of coercion, discrimination 

and violence” (101).  Female sexual function index (FSFI) which is one of the most frequent 

used instrument to assess sexual function in sexually active females, define sexual health 

based on six dimensions; desire, arousal, lubrication, orgasm, satisfaction and pain (102). In 

contrast to HRQoL and sexual health there is no established definition of reproductive 

concerns. In an attempt to address the diverse range of fertility and parenthood concerns in 

young female cancer survivors Gorman et al. identified six factors related to reproductive 

concerns: fertility potential, partner disclosure, child’s health, personal health, acceptance and 

becoming pregnant (103, 104).  
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3 AIMS OF THE THESIS 
The overall aim of this thesis is to explore the safety and efficiency of FSS for treatment of 

early stage OC and BOTs in women diagnosed at fertile age, and to investigate HRQoL, 

sexual and psychological health outcomes in young women undergoing FSS for these 

diseases. 

Specific aims: 

Study I To assess the safety of FSS in terms of DFS and OS in women of reproductive 

age treated for early stage NEOC, and the efficiency of FSS in terms of fertility 

outcomes and the use of ART-treatment. For the investigation regarding safety of 

FSS, women undergoing RS were used as comparators. 

Study II To assess the safety of FSS in terms of DFS and OS in women of reproductive 

age treated for early stage EOC, and the efficiency of FSS in terms of fertility 

outcomes and the use of ART-treatment. For the investigation regarding safety of 

FSS women undergoing RS were used as comparators. 

Study III To assess the safety of FSS in terms of OS in women of reproductive age treated 

for early stage BOT, and the efficiency of FSS in terms of fertility outcomes and 

the use of ART-treatment. For the investigation regarding safety of FSS, women 

undergoing RS were used as comparators. 

Study IV To investigate how women of reproductive age experience the diagnosis of OC or 

BOT and the FSS treatment regarding self-reported HRQoL, sexual and 

psychological health outcomes as well as reproductive concerns. 
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4 METHODS 

4.1 STUDY DESIGNS AND METHODS STUDY I-IV 
Study I-III are designed as cohort studies based on a nationwide population-based register, 

where the data are prospectively and consecutively collected. When studying a rare condition, 

such as OC in women of fertile age, the use of a nationwide register, giving a national cohort, 

is extremely useful. Study IV is designed as an open prospective multicenter cohort study 

with participation of individuals receiving a diagnosis of OC or BOTs at any of the seven 

university hospitals in Sweden. 
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Table 3. Study design, participants, methods, and statistics of study I-IV. 

Study I. II. III. IV. 

Design Nationwide 

register-based 

prospective cohort 

study 

Nationwide 

register-based 

prospective cohort 

study 

Nationwide 

register-based 

prospective cohort 

study 

Longitudinal 

prospective 

multicenter cohort 

study 

Population Women 18-40 

years old with 

stage I NEOC  

(n = 73) 

Women 18-40 

years old with 

stage I EOC  

(n = 83) 

Women 18-40 

years old with 

stage I BOT  

(n = 277) 

Women 18-40 years 

old undergoing FSS 

for stage I OC or BOT 

(n = 49) 

Period of 

inclusion 

2008 - 2015 2008 - 2015 2008 - 2015 2016 - 2019 

Exposure FSS (n=57) FSS (n=36) FSS (n=213) FSS (n=49) 

Comparison RS (n=16) RS (n=47) RS (n=64) - 

Outcome DFS, OS, 

reproductive and 

obstetrical 

outcomes,  

ART-treatment 

DFS, OS, 

reproductive and 

obstetrical 

outcomes,  

ART-treatment 

OS, reproductive 

and obstetrical 

outcomes,  

ART-treatment 

Sexual function, 

HRQoL, reproductive- 

concerns, 

psychological- health 

Data analysis Student’s t-test, 

ANOVA, Fisher’s 

exact- test,  

Kaplan-Meier 

Student’s t-test, 

ANOVA, Fisher’s 

exact- test,  

Kaplan-Meier 

Student’s t-test, 

ANOVA, Fisher’s 

exact- test,  

Kaplan-Meier 

Model for repeated 

measures, F-test, 

student’s t-test, 

Fisher’s exact test, 

Wilcoxon-Mann-

Whitney test 

NEOC - non-epithelial ovarian cancer, EOC – epithelial ovarian cancer, BOT – borderline 

ovarian tumors, OC – ovarian cancer, FSS – fertility-sparing surgery, RS – radical surgery, 

DFS – disease-free survival, OS – overall survival, ART – assisted reproductive technology, 

HRQoL – health-related quality of life. 
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4.1.1  Study subjects 

4.1.1.1 Study I-III  

All women 18 - 40 years old in Sweden registered with a confirmed diagnosis of stage I OC 

or BOT in the SQRGC, between 2008-2015. According to type of tumor, the cohort was 

divided in three separate cohorts, NEOC (study I), EOC (study II) and BOT (study III). The 

inclusion process is illustrated in Figure 3.  

Figure 3. Flow chart illustrating the selection of women for study I-III. 

  
OC – ovarian cancer, BOT – borderline ovarian tumors, SQRGC – the Swedish quality 

register of gynecologic cancer, NEOC – non-epithelial ovarian cancer, EOC – epithelial 

ovarian cancer, FSS – fertility-sparing surgery, RS – radical surgery. 
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4.1.1.2  Study IV 

Eligible women for this multicenter prospective cohort study were women 18 - 40 years old, 

with a presumed early stage OC or BOT, who wished to preserve fertility and were scheduled 

for FSS at one of the seven university hospitals in Sweden. For study participation the women 

needed to be proficient in Swedish and cognitively able to fill out the questionnaire. Between 

January 1st 2016 and December 31st 2018, a total of 68 patients were included in the study. 

After exclusions due to a more advanced stage than expected at surgery (n=5), the final 

pathology report revealing a benign tumor (n=11), a more advanced stage (n=2) or non-

primary ovarian tumor (n=1), the final study cohort consisted of 49 women. 

4.1.2  Methods 

4.1.2.1  Study I-III 

Study I-III are based on data collected from Swedish population-based registers of 

nationwide coverage. All Swedish citizens are assigned a unique 10-digit personal 

identification number. This number which is used by authorities as well as the healthcare 

system gives the possibility of conducting population-based registers which can be used in 

research. With the use of this unique personal identification number, we linked the cohort of 

women identified in the SQRGC with additional population-based registers. Table 4 presents 

the registers used and the data that were retrieved. 

The women identified in the SQRGC were defined as either having undergone FSS or RS 

according to the extent of surgery. FSS was defined as preservation of the uterus and at least 

part of one ovary, while RS was defined as surgery including hysterectomy and/or bilateral-

SOE. For detailed information on recurrence and long-term complications, medical records 

for all women in study I and II were reviewed. 
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Table 4. Swedish national registers used to obtain information on the cohort in study I-III. 

Register Description Data retrieved 

The Swedish Quality 

Register for 

Gynecological Cancer 

(SQRGC), sub-register 

for ovarian cancer 

A population-based register, established in 2008. 

Contains prospectively registered information on 

patient and tumor characteristics, lead times, 

details on treatments and outcomes as well as 

follow-up data, hold more than 100 different 

variables. The coverage rate relative to NCR is 

96% (3, 105). Women ³ 18 years are included. 

Date of tumor diagnosis, age at 

diagnosis, surgical details, tumor 

characteristic incl. histological 

subtype and stage. Detailed data on 

treatment. Follow-up including data 

on recurrence and survival. 

The National Cause of 

Death Register 

A mandatory register established in 1961. 

Containing information on date and cause of 

deaths of all persons registered in Sweden and all 

deaths that have occurred in Sweden.  

Date and cause of deaths. 

The National Swedish 

Cancer Registry (NCR) 

A mandatory register founded in 1958, with an 

estimated coverage rate of all malignant tumors 

cases of 96% and 99% are morphologically 

verified (106). Contain information from the 

pathological review of the tumor as well as date 

of diagnosis and date of death. 

Additional cancer diagnosis to 

ovarian cancer/ borderline tumors. 

The Medical Birth 

Register 

A mandatory register, established in 1973, 

containing information on all pregnancies that 

ends in a birth, both live birth and still birth. The 

register contains information from the time 

during pregnancy, birth and the first month after 

delivery. 

Information on pregnancies and 

births after FSS. 

The National Quality 

Register for Assisted 

Reproduction, Q-IVF 

Since 2007 all clinics providing ART-treatments 

are obligated to report data to Q-IVF and the 

coverage rate is 100% of reporting clinics. 

Detailed information on ART-

treatment and outcomes of 

treatment, after FSS. 

FSS – fertility-sparing surgery, ART – assisted reproductive technology. 
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4.1.2.2  Study IV 

Eligible study participants received oral and written information about the study and were 

invited to participate in the study at their preoperative visit, were they received information 

about presumed diagnosis and were being scheduled for surgery. All women included in the 

study answered a questionnaire at baseline (before surgery) and a follow-up questionnaire at 

one- and two-years, respectively, after surgery. Clinical data were collected in a study 

specific electronic case report form, and took place before surgery, during the postoperative 

period and every six months during follow-up. Figure 4 shows a timeline over the data 

collection. 

 

Figure 4. Timeline of clinical data collection and time for questionnaire 
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The questionnaire consisted of four separate parts:  

- EORTC questionnaire QLQ-C30, developed to assess health-related quality of life in 

cancer patients. The questionnaire includes five functional scales, three symptom 

scales, a global heatlh status and single items (56). In addition, the OC specific 

questionnaire QLQ-OV28, including seven multi-items scales, was used as a 

complement to QLQ-C30 (107).  

- Female sexual function index (FSFI), a questionnaire developed to assess sexual 

function in sexual active women. This questionnaire is based on 19 items related to 

the subdomains desire, arousal, lubrication, orgasm, satisfaction and pain (108). 

According to previous publications we used a total score of 26.55 as cut-off for sexual 

dysfunction (109). 

- Hospital anxiety and depression scale (HADS), a questionnaire including seven items 

to assess anxiety and seven items to assess depression in patients (110). As cut-off for 

anxiety or depression, we used a total score ≥ 8 on one of the scales (111).  

- For assessing reproductive concerns (desire of future children, importance of 

maintained fertility, worry regarding fertile ability) and the experiences with 

healthcare regarding communication on treatment options and fertility preserving 

options, as well as information regarding the treatments effect on sexual health, we 

used a study specific questionnaire designed for this study. 

4.1.3 Statistical analysis 

4.1.3.1  Study I-III 

Characteristics of the women and tumor characteristics as well as outcome parameters are 

presented as numbers, proportions, and means (range). Comparison between women who had 

undergone FSS versus those who had undergone RS and women who had given birth after 

FSS versus those who had not, were analyzed using the Student t test and ANOVA for 

continuous variables and Fisher exact test for categoric variables, as appropriate for each 

category size. A two-sided p-value <0.05 was considered statistically significant. The 

analyses were performed using Stata statistical software (Macintosh version 13.1) (ref 19 

NEOC). DFS in study I and II and OS in study I-III were analyzed with the Kaplan-Meier 

method, using R statistics software (Macintosh version 3.4.3) with the “survival” package 

(2.41.3). 
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4.1.3.2 Study IV 

Characteristics of the study participants are presented as numbers, proportions, and means 

(range). The questionnaire response-rates at one- and two-years follow-up were 59% and 

72%, respectively.  To assess the risk of selection bias, i.e., if the group who responded to the 

follow-up questionnaire differed from the non-responders, characteristics at baseline 

including demographics, fertility history and tumor characteristics (Table 1 study IV) were 

compared, as well as clinical follow-up data (Table 2 study IV) between responders and non-

responders. The Student’s t-test was used for continuous variables and Fisher’s exact test for 

categorical variables. A p-value <0.05 was considered statistically significant.  

To analyze the questionnaires (QLQ-C30, QLQ-OV28 and FSFI) we used a model for 

repeated measures within the subject, where each domain-score from the questionnaires 

represented the outcome and each visit (baseline, one-year follow-up, two-year follow-up) 

was the covariate. From this model the differences between one-year follow-up and baseline 

and between two-year follow-up and baseline, respectively, were tested using F-test. 

Based on some of the questions in FSFI, focusing on intercourse, and comments received 

from the study participants on these questions, a sensitivity analysis was performed between 

women with and without a partner to assess if the domain scores in women without a partner 

were affected by the absence of a partner. For this analysis Wilcoxon-Mann-Whitney test was 

used. 

To compare the proportion of women who had a score indicating sexual dysfunction at 

baseline with the proportion after one- and two-years follow-up, as well as to compare sexual 

dysfunction in women who had given birth versus those that were nulliparous, we used 

Fisher’s exact test, as appropriate for the size of the category. A result was considered 

statistically significant if the p-value was < 0.05. The statistical analyses were conducted 

using the statistical software SAS (Version 9.4, SAS Institute Inc., Cary, NC, USA) and Stata 

statistical software (Macintosh version 15.0).
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5 RESULTS 

5.1 STUDY I 
The study cohort of 73 women did not differ from the women who were excluded due to 

incomplete data (n=10) as regards to age, tumor stage or histopathological type of the tumor. 

In 92% of the included women a histological review by a pathologist with expertise in 

gynecological oncology and a multidisciplinary team conference were performed. Comparing 

the 57 (78%) women who had undergone FSS versus those who had undergone RS (n=16), 

women undergoing FSS were younger, a higher proportion was nulliparous, and they were 

less likely to have undergone re-staging surgery, laparotomy or be staged with lymph node 

dissection. 

Oncological outcomes: The 5-year OS and DFS are presented in Table 5. 

Table 5. OS and DFS following FSS and RS for stage I NEOC 

 Total cohort 

(n=73) 

FSS 

(n=57) 

RS 

(n=16) 

FSS IA 

(n=41) 

FSS IC 

(n=16) 

RS IA 

(n=13) 

RS IC 

(n=3) 

5-year OS 98% 100% 92%     

5-year DFS 96% 98% 87% 100% 92% 82% 100% 

NEOC – non-epithelial ovarian cancer, FSS – fertility-sparing surgery, RS – radical surgery, 

OS – overall survival, DFS – disease free survival. 

A total of four (5%) recurrences were diagnosed during follow-up, two after FSS (3.5%) and 

two after RS (12.5%). Three were diagnosed in women with stage IA MOGCT and one in a 

woman with stage IC1 GCT. None of them had received adjuvant chemotherapy as part of 

the primary treatment. Two of the MOGCT recurrences occurring during follow-up were 

cured with chemotherapy, while one did not respond, and the woman died of the disease. The 

woman with recurrent GCT did not respond to chemotherapy and had a second recurrence 

during follow-up, she was alive with disease at the end of the study. 
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Reproductive and obstetrical outcomes:  During the mean follow-up of 65 months (range 

20-111), 11(19%) women who had undergone FSS gave birth to 13 healthy children, all 

delivered at fulltime. Compared to women who had not given birth after surgery, women who 

gave birth had a longer follow-up. Reproductive outcomes are presented in Table 7. 

5.2 STUDY II 
Of the 94 women, 18-40 years old, identified in the SQRGC with stage I EOC, 11 had 

incomplete data and were excluded. They did not differ, compared to the study cohort (n=83), 

regarding age, tumor type or stage. A total of 36 women (43%) underwent FSS, with USOE. 

Compared to those who underwent RS, women undergoing FSS were younger, had lower 

parity, they were more often diagnosed in stage IA and had tumors with less aggressive 

potential, they were less likely to be staged with lymph node dissection or receive adjuvant 

chemotherapy. 

Oncological outcomes: The 5-year OS and DFS are presented in Table 6. 

Table 6. OS and DFS following FSS and RS for stage I EOC. 

 Total cohort 

(n=83) 

FSS 

(n=36) 

RS 

(n=47) 

FSS IA 

(n=27) 

FSS IC 

(n=9) 

RS IA 

(n=18) 

RS IC 

(n=29) 

5-year OSa 92% 97% 89%     

5-year DFS 88% 93% 82% 93% 93% 82% 82% 

a There was no significant difference in OS between FSS vs. RS (p-value 0.3). EOC – 

epithelial ovarian cancer, FSS – fertility-sparing surgery, RS – radical surgery, OS – overall 

survival, DFS – disease free survival. 

The recurrence rate in the total cohort was 10% (n=8). Recurrence rates according to tumor 

stage were 7% for stage IA, 12% for stage IC1 and 22% in stage IC2. Looking at tumors with 

high aggressive potential (CCC, HGSC and EC grade 3) the recurrence rate was 14%. Five 

(23%) of the 23 women with tumors of higher aggressive potential undergoing RS recurred, 

while none of the six women with tumors of highly aggressive potential treated with FSS had 

a recurrence.  
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The recurrence rates in tumors with less aggressive potential were 7% in the total cohort, 7% 

(2/30) in women undergoing FSS and 5% (1/22) in women undergoing RS. For detailed data 

on recurrence and death please see Table 2 study II (p.7). 

Reproductive and obstetrical outcomes: During the follow-up period of 63 months (range 

16-111) of women that underwent FSS, 25% (n=9) gave birth to 12 healthy children, all 

conceived naturally and delivered at full-term. One woman received ART-treatment during 

follow-up. Comparing women who had given birth after surgery to those who had not, the 

follow-up period was longer in women who had given birth, 75 months (44-111) compared to 

56 months (16-99) in those who had not given birth. Of the six women with tumors of high 

aggressive potential, one woman (17%) had given birth compared to 27% of those with less 

aggressive tumors. Reproductive outcomes are presented in Table 7. 

5.3 STUDY III 
Of the 313 women, 18-40 years old, with a confirmed diagnosis of stage I BOT identified in 

the SQRGC, 277 women had complete data and composed the study cohort. There were no 

differences between the excluded women and the study cohort regarding age, tumor subtype 

or stage, likewise to as in studies I and II. The majority of women underwent FSS, 77% 

(n=213). The women undergoing FSS were younger, had a larger proportion of stage IA 

tumors, they were more likely to have undergone minimal invasive surgery and had a shorter 

follow-up, compared to women undergoing RS. 

The majority of women undergoing FSS received a USOE (86%). The remaining women 

underwent unilateral CE (10%), bilateral CE (2%) or unilateral CE combined with USOE 

(2%). 

Reproductive and obstetrical outcomes: Of the 213 women undergoing FSS, 50 gave birth 

to 62 healthy children during follow-up, whereof 8 were conceived with ART-treatment. The 

majority were delivered at full-term (92%). As in studies I and II, women who had given 

birth had a significant longer follow-up, 76 months (rang 41-114) compared to 58 months 

(range 19-114) in those who had not given birth after surgery, p-value <0.001. A total of 20 

women underwent ART-treatment during follow-up, own oocytes were used in 93% of cases. 

Reproductive outcomes are presented in Table 7. 

 
 
 



 

  37 

Survival outcomes: The 5-year OS in the total cohort was 99%, while the 5-year OS rates 

after FSS and RS were 98% and 100%, respectively. Four deaths occurred during the study 

period, whereof three were due to the disease. All women who died of the disease had 

undergone FSS for MBOT (one in each stage IA, IC1 respectively IC2). They all recurred 

with invasive MC. None of them had received chemotherapy, as it is not recommended as a 

part of the primary treatment for BOT. 

5.4  STUDY IV 
In the final study cohort of 49 women, 28 women (57%) were diagnosed with BOTs, 15 

(31%) with EOC and 6 (12%) with NEOC. The baseline questionnaire was answered by all 

study participants and the one- and two-years follow-up questionnaire had response-rates of 

59% (29/49) and 72% (21/29), respectively. Missing data on single items were rare, only 

three women had one or two items missing. Comparison between responders and non-

responders to the follow-up questionnaires revealed no differences in demographics, tumor 

characteristics or clinical follow-up data, besides that responders were more likely to be 

single and nulliparous at time for diagnosis and they also had a longer follow-up. 

Oncological outcome: During the mean follow-up of 20.5 months (range 12-24) two women 

had a recurrence. Both recurrences were malignant transformation of mucinous respectively 

serous BOTs, diagnosed 24 months after primary surgery and located in the spared ovary. No 

deaths occurred during the study period. 

Reproductive outcomes: Regular menstruations was reported by 82% of participants after 

treatment. The majority of women presenting with amenorrhea or irregular menstrual cycles 

had received adjuvant chemotherapy with either CarPac or BEP. Reported conception-rate 

during follow-up was 76% and a total of seven children were born during the study period. 

Reproductive outcomes are presented in Table 7. 

HRQoL: Self-reported overall health status and function (physical-, role-, emotional-, 

cognitive- and social functioning) increased significantly during the first two years after 

surgery. Low rates of symptoms were reported on all occasions (baseline, one- and two-year 

follow-up). Appetite loss, pain and abdominal symptoms decreased significantly during 

follow up. Body images disturbance was significantly increased at two-year follow-up. For 

detailed information and graphical visualization please see Figure 1 study IV. 
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Reproductive concerns: A desire for future children was reported from nearly all women, 

which persisted over the two-year follow-up. Moderate levels of worry about their future 

fertile ability were reported by the women at baseline, as well as during follow-up, and the 

ability to have genetically related children was reported to be very important for them at all 

three assessments. 

Communication regarding treatment: An overall high satisfaction with the received 

information regarding the treatment options with FSS and RS was reported. The majority of 

participants (82%) had received information concerning both treatment options, with the 

gynecologist initiating the discussion in 87% of cases. Even if only 40% of the women felt 

involved in the decision about surgical method, 80% felt confident in the decision of FSS and 

even a larger proportion felt satisfied with their choice of surgical method at one- and two-

years follow-up. Received information concerning possible effects of the treatment on the 

sex-life was reported in 14%.  

Psychological health: Although without statistical significance, the proportion of women 

with a score above the cut-off for anxiety decreased over time, from 60% at baseline to 41% 

at one-year and further to 38% at the two-years follow-up. Symptoms of depression were not 

as frequently reported, and these decreased significantly from baseline to two-years follow-

up. A higher proportion of nulliparous women reported anxiety compared to women who had 

a child. 

Sexual Health: There was a significant improvement in all domains of sexual functioning 

scored in FSFI, as well as sexual function scored in EORTC QLQ-OV28 over time. After 

one- and two-years follow-up there was a significant decline in the proportion of women with 

a score indicating sexual dysfunction. Subgroup analysis of women who had given birth 

compared to those who had not, showed that sexual dysfunction was significantly more 

frequent reported in women who had not given birth during follow-up. After controlling for 

partner status, the difference was still significant between the groups. For detailed 

information please see Table 4 of Study IV. 
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Table 7. Reproductive outcomes found in studies I-IV. 

 Study I Study II Study III Study IV 

Women giving birth  
after FSS, n (%)a 

 
11 (19%) 

 
9 (25%) 

 
50 (23%) 

 
7 (14%) 

Pregnancy rate - - - 13/17 (76%) 

Children born, n 13 12 62 7 

Women undergoing  
ART-treatment, n (%)a 

7 (12%) 1 (3%) 20 (9%) 1 (2%) 

Women who conceived 
using ART-treatment, 
 n (%)b 

0 0 8 (16%) 1 (14%) 

Time interval from  
FSS to birth, months 
 mean (range) 

 
42 (10-79) 

 
34 (14-65) 

 
32 (10-87) 

 
- 

Follow-upc months  
mean (range) 

65 (20-111) 63 (16-111) 62 (19-114) 20.5 (12-24) 

Using of donor oocytes,  
n (%) 

0 0 2 (7%) 0 

a Percentage of the total cohort of women undergoing FSS  

b Percentage of women giving birth after FSS 

c Follow-up of the total cohort of women undergoing FSS 

FSS – fertility-sparing surgery, ART – assisted reproductive technology.
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6 DISCUSSION 
Fertility preservation is an important concern, of high relevance for quality of life in young 

cancer survivors. For young women with early stage OC and BOTs the procedures of FSS 

offer the option to preserved fertility. The overall aim of this thesis was to explore the safety 

and efficiency of FSS in early stage OC and BOTs, and to investigate how tumors diagnosed 

in women of reproductive age may affect their HRQoL, sexual and psychological health. 

6.1 MAIN FINDINGS AND INTERPRETATION 

In the Swedish nationwide cohort of women 18-40 years old treated for stage I NEOC (study 

I), EOC (study II) and BOTs (study III) between 2008-2015, the 5-year OS rates were 

excellent. As expected, the survival was highest in BOTs (5-year OS 99%) and NEOC (5-

year OS 98%), although also good in EOC (5-year OS 92%). Importantly, the survival was 

not impaired by the use of FSS. Survival rates after FSS were 98% in BOTs, 100% in NEOC 

and 97% in EOC. Women undergoing FSS for stage I NEOC or EOC did not have an 

increased risk of recurrence compared to women undergoing RS. Malignant transformation 

was seen in a few women with BOTs, as reported in studies III and IV. 

Our studies also showed that the ability to conceive was preserved by using FSS. Pregnancies 

were achieved in all four study cohorts and conceptions occurred mostly naturally, with 

infrequent use of ART-treatment. In the multicenter study a conception rate of 76% was 

found and regular menstrual cycles in the 82% of the women. Obstetrical outcomes were not 

affected in women giving birth after FSS. 

Women undergoing FSS for ovarian tumors expressed a strong desire for future children, that 

persisted over time. Even though less than half of the women felt involved in the decision 

regarding the choice of FSS or RS, the majority were satisfied with the choice of undergoing 

FSS. As expected, the HRQoL, sexual and psychological health improved during follow-up 

after FSS, and having a child, born either before or after FSS, seemed to have a positive 

impact on the women’s sexual health.  
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6.2 METHODOLOGICAL CONSIDERATIONS  
Study design:  

To our knowledge, studies I-III are the first prospective cohort studies with a nationwide 

coverage investigating the oncological and reproductive outcomes of FSS for the treatment of 

stage I NEOC, EOC and BOTs. The use of population-based studies ensure diversity, and it 

should be considered one of the major strengths of our studies. As the result derives from the 

entire population of women diagnosed with stage I ovarian tumors, the risk of selection bias 

is diminished. One might argue that using register for data collection is not a prospective 

design and this is a topic we have been discussing during this project and at the research 

school for epidemiology at Karolinska Institutet. Due to the design of the quality register, 

which is developed with the purpose to be used in research and to ensure nationwide high 

quality of treatments, all relevant information is prospectively and consecutively gathered. 

For these reasons we have chosen to classify the studies as prospective cohort studies. 

According to the definition of a prospective design, data collection is performed before the 

outcome has occurred. As the register is not de-identified the possibility of cross-linkage to 

other mandatory population-based register for collection of data is ensured and gives the 

possibility of studying many different outcomes. With that said, there are several limitations 

affecting the possibility of drawing conclusions. 

When using register-based data the information is restricted to what has been entered in the 

register. Due to the lack of information on active pregnancy wish we were unable to estimate 

pregnancy-rate and infertility. As a proxy for infertility, we used data of use of ART-

treatment, from the Q-IVF register. Both public and private clinics are obligated to report to 

the register, which has a coverage of clinics of 100% in the country. In Sweden ART-

treatments are provided free of charge within the health care system to all women under 40 

years of age. Although, this does not guarantee that all women that experiencing infertility 

have also undergone ART-treatment. 

Study I-III are observational nationwide studies, lacking randomization. Due to this, 

potential prognostic factors affecting the result could be unevenly distributed between women 

undergoing FSS and RS. Known prognostic factors could also influence the choice of 

surgical method, confounding by indication, which would make the groups non-comparable. 
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Study IV is the only longitudinal study investigating reproductive concerns, HRQoL, sexual- 

and psychological health, in women undergoing FSS for OC and BOTs to date. The 

preferable design with a longitudinal study is the possibility to estimate changes over time, 

facilitating implementation in clinical praxis, in contrast to cross-sectional studies that report 

on the prevalence of a condition. The questionnaires were answered at specific time-points in 

connection with diagnosis, interventions and during follow-up, which diminishes recall bias, 

as the study participants were not asked to remember how they felt back in time. When 

including patients in a prospective study, selection bias must be considered, as the patients 

choosing to participate in the study can differ from those who refuse to participate, in several 

aspects that may be relevant to the outcome. The clinics collaborating in this multicenter 

study were asked to report on women who were asked to participate in the study but declined. 

Although there were no reports on potential study patients that declined participation, 

awareness must be taken to the potential lack of information to eligible patients, which limits 

the possibility of determining how representative our study sample is and the ability to 

generalize our results. The response rates of 59% and 72% after one- and two-years follow-

up, respectively, may also be a source of selection bias. To control for this, we compared 

responders and non-responders according to characteristics at baseline, and also regarding 

data collected from clinical follow-ups, as well as according to the answers provided from the 

baseline questionnaire.  

In study IV the specific variables of clinical data collected were previously determined by 

the study group, giving us the possibility to collect data on menstrual status and on active 

pregnancy wish, which was lacking in studies I-III. With this information we were able to 

clinically assess the ovarian function and calculate a pregnancy-rate after FSS. In comparison 

with studies I-III, the follow-up period of study IV was much shorter, thus assessment of 

oncological and reproductive outcomes on the long-term was not possible. The advantage of 

register-based studies is that the researcher does not have to wait for the outcome to occur, 

which is of high value when assessing rare outcomes. 

Confounding, Misclassification: 

The organization of Swedish healthcare with centralization of treatment of OC to specially 

dedicated centers with gynecologist surgeons trained in oncology surgery, pathologist with 

expertise in gynecologic oncology and gynecological oncologists as well as the availability of 

national guidelines for treatment of OC in Sweden, decrease the risk of misclassification of 

the tumor cases in our studies.  
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In study I women undergoing FSS were younger and had a lower parity compared to women 

undergoing RS, as expected by the indication. A higher proportion of women undergoing 

FSS had laparoscopy performed and they were less prone to have undergone restaging 

surgery. A possible explanation for this could be a different approach in cases of an incidental 

finding of an unexpected malignant tumor. Women without a wish for future fertility would 

undergo open restaging surgery including hysterectomy and SOE in the contralateral ovary, 

while women with a wish for future fertility would not receive any further surgery. A 

possible effect on the outcome would be if women undergoing RS to a larger extent 

underwent surgical staging compared to women undergoing FSS, entailing a higher risk of 

misclassification of stage I in the FSS group, making the outcome of FSS less favorable. 

Factors supporting the comparability of the groups in study I include the lack of differences 

regarding tumor histology, tumor stage and the use of adjuvant chemotherapy among the 

groups. Histological review by a pathologist with expertise in gynecological oncology was 

high in both groups, reducing the risk of misclassification. Our cohort consisted of both 

MOGCT and SCST. One can argue that the groups are not comparable since MOGCT have a 

higher chemosensitivity and in general a better prognosis. However, the proportion of 

MOGCT and SCST in the exposed and unexposed did not differ in our study. The vast 

majority of studies regarding FSS in NEOC have only reported cases of MOGCT, while only 

a few studies have reported on SCSTs.  

In study II, the groups (FSS vs. RS) did not differ regarding surgical mode or type, probably 

due to a stronger indication for restaging surgery in cases of an incidental finding of an EOC, 

regardless of FSS or RS. The fact that 90% of the total cohort in study II, had undergone a 

review by a pathologist with expertise in gynecological oncology, reduces the risk of 

misclassification of the histological subtypes. Although, the comparability of the two groups 

might be questioned, due to a higher proportion of unfavorable prognostic risk factors in the 

RS groups, such as tumor stage IC (IC2/3) and histologic types of high malignant potential. 

In an attempt to control for the difference in the proportion of stage IC tumor and tumors of 

high malignant potential, we did subgroup analysis of recurrence rate and DFS. Another way 

to control for possible confounders is by multivariate analysis. The reasons for not 

performing a multivariate analysis in our cohort to control for those risk factors were the 

small sample size and rare outcomes. Moreover, no difference was found in the OS and DFS 

in the unadjusted model, hence the possibility of finding a difference would be even smaller 

if the groups became more equal. 
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In the current literature, most studies lack a control group for comparison (49, 51, 62, 63, 66, 

67), while a few studies have tried to control for non-randomised allocation of prognostic 

variables using propensity score matching and multivariate analysis (5, 12, 22, 54). 

Importantly, in our studies I and II the medical records were also reviewed for detailed 

information on recurrence on all participants, to ensure completeness and high validity of this 

outcome. Additionally, a linkage of individuals to the National cause of death register was 

performed for studies I-III, to ensure lifelong follow-up of all individuals and to establish the 

causes of death. 

In women with BOTs several risk factors for invasive recurrence have been previously 

reported, including residual disease and invasive implants, both factors that may increase the 

risk of death. In study III, there was a lower proportion of women undergoing surgical staging 

with peritoneal biopsies in the group of women who underwent FSS. This could be explained 

by the low evidence concerning the importance of restaging procedures in young women with 

BOTs and also the desire to maintain optimal chances of natural conception by reducing the 

number of potentially unnecessary pelvic surgeries. 

Study IV. When measuring “soft outcomes” such as HRQoL, sexual and psychological 

health, the risk for misinterpretation must be kept in mind, as this can cause misclassification. 

To reduce the risk of misclassification careful discussions within the research group were 

conducted to choose the most appropriate instruments for our study. The EORTC QLQ-C30, 

a questionnaire that has been specifically developed to assess HRQoL in cancer patients, is at 

present one of the most common instruments reported in the literature (112). The 

complementary OC specific instrument QLQ-OV28 has been validated for its reliability and 

validity (107). The FSFI has been used in over 1000 studies (113) and its use in studies of 

cancer patients has been validated (114). The validity of HADS has also been assessed and a 

recommendation of appropriate cut-offs has been provided (111). As we did not find an 

appropriate questionnaire available to assess our own questions as regards of reproductive 

concerns and communication with health care providers, we chose to develop a study-specific 

questionnaire.  

An assessment for readability and content validity was performed before study start, and 

women with early stage OC or cervical cancer that were planned for FSS at the Karolinska 

university hospital answered the questionnaire and provided feed-back (n=5), as well as 

healthy women of reproductive age (n=8). 
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For study IV the cut-offs for sexual dysfunction, as well as anxiety and depression, were set 

after careful review of the literature and the available recommendations from studies 

evaluating the used instruments (109, 111). The use of an established cut-off facilitates the 

comparison of results among studies and the eventual implementation of them in different 

populations. 

Random error 

The sample sizes in studies I, II and IV are small, and it is a major limitation of our studies. A 

small sample size increases the risk for random errors, diminishes the precision and affects 

the ability to draw conclusions. Even though studies I and II are designed as national cohorts, 

the rarity of the disease in women of reproductive age compromise the size of the study 

population. The majority of available studies in this field have been small and retrospective, 

and only a few larger retrospective studies have been reported on FSS in NEOC (24, 29, 72) 

or EOC (5, 12, 22, 53, 63) to date. Study III in this thesis has a larger sample size, and to our 

knowledge it is the second largest cohort published to date (84). 

External validity 

The overall high internal validity of studies I-III, with a low risk of misclassification and 

selection bias, in addition to the availability of national and international guidelines for 

treatment of OC and BOTs increase the generalizability of our studies to other populations. 

6.3  IN CONTEXT WITH THE LITERATURE 
Study I. The current evidence on the safety of FSS for treatment of NEOC is based on the 

results of retrospective studies (25). Our prospective register-based study showed a high OS 

and low a recurrence rate, which are in accordance with previous reports and adds to the 

literature of the feasibility of FSS in stage I NEOC. The fact that the majority of recurrences 

appear during the first two years after surgery (71), highlights the importance of close follow-

up during the first years after primary treatment. Some authors have suggested to postpone 

childbirth after the first years due to the increased risk of recurrence (74). In our cohort three 

out of four recurrences were diagnosed within 24 months after primary surgery for stage IA 

MOGCTs. Two of these cases were successfully treated with chemotherapy, supporting the 

use of BEP regimen in women previously receiving FSS and thereafter presenting with 

recurrent MOGCT tumors. 
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As a result of only few cohorts reported on FSS in SCST (33) and the fact that SCST are less 

chemosensitivity compared to MOGCT, the recommendation for FSS in SCST is more 

ambiguous (16, 26, 34, 56). Although the general prognosis for stage I GCT is reported to be 

good, with a recurrence rate of 9% in stage IA, the prognosis of recurrent GCT is poor (30). 

In our cohort the recurrence rate of women undergoing FSS for stage I GCT was 5% (1/19). 

Future studies investigating the survival and recurrence in women undergoing FSS for SCST 

are needed.  

Only small numbers of pregnancies have been previously reported after FSS in MOGCT 

(25), however, the pregnancy rates reported must be considered high, 75%-88% (24, 72, 74, 

75), supporting the feasibility of the FSS treatment. Of the total cohort of women undergoing 

FSS in study I, only 19% conceived. This is in accordance with other studies, reporting rates 

between 16-29% (24, 72, 76). One possible explanation for the low rate of women achieving 

pregnancy after FSS, might be that the women are very young at the time of diagnosis and 

surgery, and they might not yet have a desire to conceive at the time of the study (25). Or it 

might be the fear of recurrence or the advice of not becoming pregnant during the first two 

years of follow-up due to the higher risk of recurrence, that postpones conceiving. If the low 

proportion of women giving birth after surgery is caused by infertility, one might expect that 

a higher proportion of women sought or should have been referred for ART-treatment. This 

topic needs to be investigated in future prospective studies and the importance of discussing 

the pregnancy wish at regular follow-up visits must be highlighted so that women with 

pregnancy wish and infertility can be appropriately referred to reproductive medicine 

counselling. 

Study II. As previously mentioned, valid data on the feasibility of FSS in stage IC and grade 

3 EOC is scarce, due to a small number of cases in the literature (49, 54, 62). The higher 

recurrence rate in tumors with high malignant potential and stage IC2 that was found in our 

cohort is in accordance with previously published data (49, 59). Several authors have argued 

that the poorer prognosis in these tumors is probably due to the natural history of the disease, 

rather than to the use of FSS. This argument is supported by the fact that the majority of 

recurrences are distant in those high-risk tumor cases. In studies comparing FSS with RS, the 

risk of recurrence does not seem to be impacted by the use of FSS. With that said, 

comparisons between women undergoing FSS versus women undergoing RS have been 

difficult, mainly due to differences between the groups regarding risk factors in previous 

studies (5, 61), similarly to as in our cohort study.  
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The small number of cases undergoing FSS for high-risk tumors in previous studies also 

makes a valid subgroup analysis difficult. In a large register-based study by Crafton et al. (55) 

that compared survival after FSS versus RS, subgroups analyses were made according to 

stage/grade or stage/histology. Although the study used data from SEER (n=3932) and 

NCDB (n=5085), the quality of the data can be questioned, as the authors mention that the 

risk of misclassification was high. Both misclassification of surgery, due to lack of 

information on which patients have already undergone prior oophorectomy and/or 

hysterectomy, and misclassification of histology and tumor grade due to lack of central 

pathology review, are limitations of that study. The authors also reported over 350 cases with 

stage II-IV EOC undergoing FSS, which raises the question of whether these patients were 

correctly classified, as FSS is not normally applied in disseminated disease. If the internal 

validity is low, the sample size of the study doesn’t matter. Due to both the rarity of FSS in 

high-risk tumors, as well as the relative rare outcomes such as recurrence and death, large 

prospective trials are difficult to perform. Large register-based studies with high quality 

detailed data and meta-analysis of publish cohort studies with high quality detailed data are 

needed.  

Pregnancy rates of 50-100% after FSS in stage I EOC have been reported by others (32, 51, 

60, 65, 66, 68), supporting the feasibility of FSS in women presenting with those tumors. The 

reported proportion of women giving birth after FSS in EOC is low and the proportion of 

women with grade 3 tumor conceiving is even lower compared to women with low grade 

tumors (51). This is in accordance with our results, where 27% of women with low grade 

tumors gave birth, compared to 17% of women with high grade tumors. Those findings 

support the hypotheses that women might postpone conceiving due to fear of recurrence, or 

they may be discouraged to conceive during a recommended observation period, as discussed 

above. 

Study III. As the second largest cohort study so far reporting survival and pregnancies in 

women of reproductive age undergoing FSS for stage I BOT, our results add to the literature 

on the feasibility of FSS in BOTs. Although an excellent prognosis, awareness must be taken 

for the risk of malignant transformation. In our cohort 1.4% of the women undergoing FSS 

died due to an invasive recurrence. The proportion of invasive recurrence varies between 

studies and is reported to be increased in MBOT (40). Since RS is in general not 

recommended after completion of childbirth, the importance of longtime follow-up should be 

highlighted, as recurrences can occur more than 10-years later after the primary treatment 

(35, 84).  
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A possible good clinical practice recommendation is that women with risk factors for 

invasive recurrence, such as those with remaining residual disease and presence of invasive 

implants, should be recommended RS after completed childbirth. 

No previous studies have reported on the use of ART-treatment in a total cohort of women 

undergoing FSS for BOTs. However, the proportion of pregnancies who have been conceived 

using ART-treatment has been reported in previous cohorts, although without specific details 

of the treatments. In our cohort women underwent ART-treatments using their own oocytes 

in 93% of cases. Other causes of infertility than oocyte deficiency in young women 

undergoing FSS for ovarian tumors are plausible, as the probability of getting pregnant has 

been reported to decrease with the number of surgical procedures (84). If this is due to the 

surgical procedure itself, with increased risk of adhesions or the decreased ovarian reserve or 

a combination of both, is yet to be solved. 

Our number of reported pregnancies in the cohort of women treated for BOTs is one of the 

largest in the literature, with no other studies reporting on detailed obstetrical outcome after 

FSS in BOTs. Factors that have been investigated in female cancer survivors, among others, 

include the risk for preterm birth and low-birth-weight babies (115). The obstetrical outcome 

in our cohort with only 8% of the children born pre-term, and all after gestational week 32, is 

considered to be in the normal range compared to background population (116). 

Study IV 

Little is known about the effects of being diagnosed at young reproductive age with an 

ovarian tumor on HRQoL outcomes, reproductive concerns, and sexual and psychological 

health. To our knowledge this has been the first prospective longitudinal study to investigate 

changes over time from diagnosis when planning treatment, and during a follow-up of two-

years. Our study design allowed to report an improvement in HRQoL, and in sexual and 

psychological health, in women that underwent FSS. A possible explanation for the 

improvement is the fact that the time around diagnosis is a period of great distress, as 

reported by others (88). At one- and two-years follow-up, the women have had time to cope 

with the diagnosis and complete several prospective check-ups, and some of the women 

could also become pregnant and achieved live birth. The improvement in sexual health is 

most likely associated with the improvement in overall HRQoL and the decrease in 

symptoms of anxiety and depression. Another contributing factor for the improvement in 

sexual health might be the significant decrease in reported symptoms of pain.  
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Even though low levels of symptoms were reported at all three occasions, pain reported in 

EORTC QLQ-C30 and QLQ-OV28, as well as pain related to vaginal intercourse reported in 

FSFI were more frequently reported at baseline.  

The majority of women in our cohort reported regular menstrual cycles, similarly to as 

reported by others, which have a positive effect on sexual health (117). Previous studies 

assessing the impact of FSS on sexual function have reported conflicting results. One study 

reports higher sexual activity in women undergoing FSS for BOT compared to those who had 

undergone RS. In that study the women undergoing FSS were significantly younger, and the 

study had a low response-rate of 29% (97). Another study did not find differences when 

comparing women undergoing FSS versus women undergoing RS for OC, and a low sexual 

satisfaction was reported in the entire cohort (96). A third study reported higher levels of 

reproductive concerns, lower sexual pleasure and lower sexual activity in OC survivors 

compared to an age-matched cohort of women without a history of cancer. Reproductive 

concerns were associated with sexual discomfort in that study (93). 

The comparisons of our results with other studies are affected by differences in study design 

and study populations, as well as the use of different instruments. To be able to compare as 

well as to generalize and implement results regarding subjective outcomes such as HRQoL, 

reproductive concerns and sexual health, established definitions of the terms are of highest 

importance. Comparison of our results regarding HRQoL as well as sexual health are 

simplified by the use of well-established instruments including definitions of the outcomes. 

Our results regarding reproductive concerns are more difficult to compare with others due to 

the development of a study-specific questionnaire. At the time of study start there were no 

well-known questionnaires assessing reproductive concerns, while today the Reproductive 

concerns after cancer scale has been used in several studies of young cancer survivors (103, 

104, 118). Reproductive concerns have been reported to be associated with impaired sexual 

health by others (93, 94) which is in accordance with our results, of the positive impact of 

having a child on the sexual health. One could assume that reproductive concerns would be 

higher in nulliparous women with a pregnancy wish, compared with women who already 

have a child.  
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To assess how a diagnosis and treatment of ovarian tumors in women of reproductive age, 

affect sexual health and HRQoL, aiming to draw conclusions about the impact of FSS, the 

most appropriate study design should include a prospective longitudinal design such as ours, 

the inclusion of an age-matched comparison group undergoing RS and also of an additional 

group of women without a history of cancer. Well-known validated instruments with 

established cut-offs facilitating implementation in clinical praxis should be used. Hopefully 

larger prospective studies on this matter will be available in future. 

 

6.4 ETHICAL CONSIDERATIONS 
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obtained prior to all the studies included in this thesis.   

Ethical approval for studies I-III: Dnr: 2016/1161-31/2 and study IV: Dnr: 2015/1055-31/1. 

There are no competing interests to be reported.  

The studies were supported by grants from the Swedish Cancer Society, Radiumhemmets 

Research Grants, the Stockholm County Council, the Karolinska Institute and Region 

Värmland.  

In studies I-III no informed consent was obtained prior to the study from the women, as this 

is not usually required in studies using population-based registers, according to the Personal 

Data Act. All data were anonymized and analyzed and presented at group level. 

Prior to entering the prospective multicenter study (study IV) all participants received oral 

and written information regarding the aim of the study and that participating in the study was 

entirely voluntary and could be canceled at any time without explanation. Telephone numbers 

and e-mail addresses to the persons responsible for the study were given to all participants. 

Participating in the study did not involve extra visits for the women, neither affected the 

current or future treatment within the healthcare sector. However, all participants were asked 

to answer questionnaires including questions which could be perceived as intimate or very 

private by some of the participants. All participants gave written informed consent before 

entering the study. Data was anonymized and analyzed and presented at group level. 
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7 CONCLUSIONS 

Ø FSS for treatment of women of reproductive age with stage I NEOC appeared to be 

safe, as no significant differences were found between DFS and OS in women 

undergoing FSS vs RS. 

Ø FSS for treatment of women of reproductive age with stage I EOC appeared to be 

safe, as no significant differences were found between DFS and OS in women 

undergoing FSS vs RS. It was observed that tumors of high malignant potential and 

stage IC2/3 tumors presented with a worse prognosis, thus the safety of FSS for the 

treatment of these tumors could not be established. Aiming at good clinical practice, it 

should be recommended to assess each case in a multidisciplinary conference and also 

discuss with the patients, providing information about expected progosis and the 

uncertainty about a potential improvement of RS in oncological outcomes, to assist in 

the decision of surgical method. 

Ø FSS for treatment of women of reproductive age with early stage BOTs appeared to 

be safe, as no significant differences were found regarding OS in women undergoing 

FSS vs RS. 

Ø The investigation of the efficiency of FSS for treatment of early stage NEOC, EOC 

and BOTs in women of reproductive age indicated a good preservation of natural 

fertility and the proportion of women receiving ART-treatment in the FSS cohort was 

low. 

Ø Obsterical outcomes were not affected in pregnancies achieved after FSS treatment 

for early stage NEOC, EOC and BOTs in women of reproductive age. 

Ø Women of reproductive age undergoing FSS for a diagnosis of early stage OC or 

BOTs had a significant improvement in HRQoL and sexual health from the time 

around diagnosis to a follow-up period of two-years. The proportion of women with 

sexual dysfunction decreased overtime and having a child was associated with lower 

risk of sexual dysfunction. 

Ø Women of reproductive age diagnosed with an ovarian tumor and planned for FSS 

had a strong desire for preserved fertility, that remained at least two years after 

surgery. 
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8 POINTS OF PERSPECTIVE 

Ways to improve our studies: 

One of the major advantages of using population-based studies for our research was the 

availability of large data, the nationwide coverage and the high-quality detailed data 

supporting the high internal validity of these studies. The limitations lie in the relatively small 

sample size, due to the rarity of the diseases investigated, specifically the cases of OCs 

presenting in women of young age. Sweden is not the only country having population-based 

quality registers and individual identification numbers. Our neighbors Denmark, Norway, 

Finland, and Island also have a similar set-up. Creating a Scandinavian cohort has the 

potential to increase the sample size and would give us opportunity for further analysis. 

Probably some of the questions that remain after my studies could be appropriately addressed 

in future collaborative studies. 

As I experienced during the work with study IV, recruiting patients to a prospective 

multicenter study is not always easy. However, the women were highly motivated to 

participate, and all patients that were approached were willing to participate in the study. 

Even though we had a high level of support from the participating clinics and a great interest 

in contributing to the study, all of us responsible for clinical duties may have hectic clinical 

workdays. In such situation the inclusion of potential patients to a study can easily be 

forgotten. When planning the study IV, we had the hope to recruit a larger patient cohort. A 

way to improve the inclusion of patients could have been the establishment of research nurses 

at all centers, dedicated to facilitating clinical trials at each participating clinic, sharing the 

responsibility with the clinicians for the inclusion of study subjects. Measuring soft 

outcomes, HRQoL, sexual health, etc, can be done with questionnaires or interviews and is 

dependent on the patients’ contributions with their time. Despite reminders, there were 

patients not answering the follow-up questionnaire. Unfortunately, many patients 

participating in our study were also included in another study that used a similar 

questionnaire for data collection, and the time load with many questionnaires simultaneously 

were in many cases a reason for not answering ours. Electronic questionnaires were requested 

by many study participants, and we had planned our questionnaires in paper forms. This 

could have limited the accessibility and electronic forms could have increased the response-

rate. 
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Topics for future research: 

• Recurrence in the uterus is rarely described in stage I OC, which raises the question of 

the benefit of hysterectomy as a part of primary treatment. The feasibilty of 

preserving the uterus in cases of high-risk tumors and bilateral stage I EOC, where 

preservation of the ovary is not feasible, would bring the possibility of conceiving by 

using egg donation in the future, and this is a possible topic for future reaserch. 

• Preserving fertility for future ability to conceive is today the only indication for FSS 

in OC and the procedures should only be performed in women with a wish for future 

children. Despite this, only a minor proportion of women undergoing FSS is reported 

to conceive after surgery, even after many years follow-up. The reason for this is a 

topic worth further research. 

• In our cohort own oocytes were used in almost all women who received ART-

treatment after FSS. Investigations of AMH changes in women undergoing FSS for 

OC and BOT for assessing the effect of the FSS on the ovarian reserve is a topic for 

future research.
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9 POPULÄRVETENSKAPLIG SAMMANFATTNING 

Varje år drabbas ca 700 kvinnor i Sverige av äggstockscancer, som är den gynekologiska 

cancerformen med högst dödlighet. Sjukdomen är vanligast hos kvinnor i sextio-sjuttio års 

ålder men kan även drabba kvinnor i ung ålder. Äggstockscancer omfattar ett brett spektrum 

av olika tumörtyper, som beroende på tumörcellernas ursprung delas in i epitelial 

äggstockscancer som inkluderar borderlinetumörer och icke-epitelial äggstockscancer. Dessa 

subgrupper utgörs i sin tur av flera olika tumörtyper, som skiljer sig åt i spridning, svar på 

behandling och prognos.  

Beroende på om och i vilken omfattning tumörerna har spridit sig i bukhålan och till andra 

organ delar man in äggstockscancer i fyra stadier. Stadie I utgörs av tumörer som är 

lokaliserade till den ena eller båda äggstockarna, i stadie II är tumören spridd i bäckenet, i 

stadie III har den spridit sig till övre bukhålan medan det vid stadie IV är spridning till organ 

utanför bukhålan. I de tidiga sjukdomsstadierna är symptomen få vilket gör att majoriteten av 

tumörerna diagnostiseras i stadie III eller IV. Detta är den största faktorn som bidrar till 

sjukdomens dåliga prognos med en samlad femårsöverlevnad för alla tumörtyper på 56%. 

Däremot diagnostiseras tumören i stadie I är prognosen betydligt bättre med en 

femårsöverlevnad >90%. Standardbehandlingen av äggstockscancer är en omfattande 

operation där livmodern och båda äggstockarna opereras bort. Hos kvinnor i barnafödande 

ålder medför detta infertilitet. Förlusten av förmågan att få barn har en stor negativ påverkan 

på livskvalitén hos unga kvinnor som drabbats av cancer. Det enda sättet att bevara 

fertiliteten hos unga kvinnor som drabbats av äggstockstumörer är att bevara livmodern och 

frisk äggstocksvävnad vid operationen, så kallad fertilitetsbevarande operation. Detta är i 

många fall endast möjligt i sjukdomsstadie I och erbjuds bara unga kvinnor med en önskan 

om att bevara sin fertilitet. När man avviker från en standardbehandling till förmån för en mer 

konservativ behandling är det viktigt att säkerställa att den nya behandlingen inte är sämre 

och att den har den effekt man önskar.  

Det övergripande syftet med denna avhandling var att undersöka säkerheten i form av 

överlevnad och återfall, vid fertilitetsbevarande kirurgi hos unga kvinnor som drabbas av 

äggstockscancer och borderlinetumörer. Samt att undersöka om behandlingen hade önskad 

effekt avseende bevarad fertilitet. Utöver detta önskade vi att undersöka hur livskvalitén och 

den psykiska och sexuella hälsan påverkades hos unga kvinnor som drabbats av 

äggstockstumörer. 
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Tack vare vårt i Sverige unika personnummer som har ett utbrett användningsområde inom 

hälso- och sjukvården, har man kunnat utveckla olika typer av hälso- och sjukvårdsregister 

inklusive kvalitetsregister för specifika sjukdomar. Dessa register har syfte att kunna samla in 

information som används för att säkerställa en hög rikstäckande kvalitet hos sjukvården och 

för att få statistik över befolkningen. Det är obligatoriskt att rapportera in data till många av 

registerna och kvaliteten på inrapporterade data är hög. Registren utgör en unik bas för 

epidemiologisk forskning.  För att undersöka samlade data från olika register kan man 

använda personnummer för att koppla ihop data.  

Studie I-III är så kallade populationsbaserade nationella studier, där vi använt oss av data 

insamlad i nationella register och som inkluderar alla fall som inträffat i Sverige under en 

avgränsad tidsperiod. Vi använde det Svenska kvalitetsregistret för gynekologisk cancer 

(SQRGC) för att identifiera alla kvinnor mellan 18-40år som behandlats för 

äggstockstumörer mellan 2008-2015. Gruppen av kvinnor (kohorten) som vi identifierade 

delades sedan upp i en av tre ovannämnda tumörgrupper, icke-epitelial äggstockscancer 

(studie I), epitelial äggstockscancer (studie II) och borderline tumörer i äggstock (studie III). 

Kvinnorna som ingick i varje studie delades in i två separata grupper, de som genomgått 

fertilitetsbevarande operation och de som genomgått standardoperation (icke 

fertilitetsbevarande). Med hjälp av statistiska analyser beräknades den femåriga återfallsfria 

överlevnaden och den femåriga totala överlevnaden i sjukdomen och resultaten av dessa 

analyser jämfördes mellan de två grupperna.  

För att bedöma om den fertilitetsbevarande operationen hade haft önskad effekt, dvs 

förmågan att få barn var bevarad, utfördes en sammankoppling med det nationella 

medicinska födelseregistret, där alla kvinnor som hade fött barn efter sin fertilitetsbevarande 

operation kunde identifieras. Medicinska födelseregistret, är ett obligatoriskt register där alla 

födslar som äger rum i Sverige registreras. Vi gjorde även ytterligare sammankopplingar med 

andra kvalitetsregister; Registret för IVF-behandlingar för att få information om hur många 

som genomgått behandling för infertilitet efter sin operation. Nationella cancerregistret för att 

undersöka om kvinnorna hade drabbats av andra cancerformer och nationella 

dödsorsaksregistret för att få information om eventuell död och dödsorsak. 
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Totalt identifierades 73 kvinnor med icke-epitelial äggstockscancer (studie I) varav 57 hade 

genomgått fertilitetsbevarande operation och 16 hade genomgått standardoperation, 83 

kvinnor med epitelial äggstockscancer (studie II) varav 36 hade genomgått 

fertilitetsbevarande operation och 47 hade genomgått standardoperation och 277 kvinnor med 

borderlinetumörer, där 213 hade genomgått fertilitetsbevarande operation och 64 hade 

genomgått standardoperation. Sammanfattningsvis visade resultaten från studie I-III att 

kvinnor som genomgått en fertilitetsbevarande operation för icke-epitelial äggstockscancer, 

epitelial äggstockscancer och borderlinetumörer, inte hade en sämre överlevnad i jämförelse 

med de som genomgått standardoperation. Förmågan att bli gravid utan hjälp av IVF var 

bevarad efter behandling med fertilitetsbevarande operation. 

I studie IV undersökte vi med hjälp av ett frågeformulär, livskvalitén, den psykiska och 

sexuella hälsan hos 49 unga kvinnor, 18-40år, som hade diagnostiserats med en 

äggstockstumör och skulle genomgå en fertilitetsbevarande operation på ett av de svenska 

universitetssjukhusen. Kvinnorna fick besvara ett frågeformulär innan operationen och efter 1 

respektive 2 år efter operationen. Resultatet från studien visade att både livskvalitet, psykisk 

och sexuell hälsa förbättrades över tid. Förmågan att bevara fertiliteten var av största vikt och 

alla kvinnor rapporterade önskan om framtida barn.
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