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1 Introduction  

The European Society of Gynaecological Oncology (ESGO) and the European Society for Paediatric 

Oncology (SIOPe) jointly developed clinically relevant and evidence-based guidelines in order to improve 

the quality of care for adolescents and young adults (AYAs) with non-epithelial ovarian cancers, including 

germ cell tumour (GCT), sex cord-stromal tumour (SCST), or small cell carcinoma of the ovary of 

hypercalcemic type (SCCOHT) across Europe and worldwide. Even if arbitrary, the definition of AYAs in 

these guidelines includes women from age 15 to 25. 

GCTs are rare in childhood and represent 2-4% of all malignant tumours in children younger than 15 

years1-4. There is a peak of ovarian GCTs in late childhood and adolescence2,5,6. Five-year relative survival 

rates are very high for pediatric GCTs7-11. There is no evidence for a heritable component of ovarian GCT12-

16. GCTs can be malignant or benign and are further subdivided by their anatomical location: gonadal if 

they are in the ovary in girls and women (or testis in males) and extragonadal. Among children up to the 

age of 14 years, malignant GCTs contribute 80% to all malignant ovarian tumours whereas in young 

adults, carcinoma predominate17. GCTs are a heterogeneous group of neoplasms with respect to clinical, 

histopathological and molecular characteristics: they comprise dysgerminoma (DYS), yolk sac tumour 

(YST), embryonal carcinoma (EC), non-gestational choriocarcinoma (CHC), mature teratoma (MT), 

immature teratoma (IT), mixed malignant GCT (MMGCT)18. DYS is the most common malignant ovarian 

GCT (MOGCT), accounting for 1-2% of primary ovarian neoplasms and about a third (32.8-37.5%) of all 

MOGCTs. IT is the second most common MOGCT, accounting for 35.6-36.2% of all cases6,19. Ovarian YSTs, 

formerly known as endodermal sinus tumours, are the third most common MOGCT. Malignant 

degeneration of mature cystic teratoma is rare, with a reported incidence of 0.17-2% among those with a 

mature cystic teratoma, and accounts for about 2.9% to all MOGCTs6,20-22. Malignant transformation of a 

MT is uncommon in AYAs and usually occurs in older patients. Non-gestational CHC is among the rarest of 

the GCTs, accounting for 2.1-3.4% of all MOGCTs6,19. The average incidence of lymph node (LN) metastasis 

in patients with clinical stage I-II GCTs is notable (10.6%), although limited data are available23-28. 

SCSTs arise from the sex cords or ovarian stroma/mesenchyme and constitute a heterogeneous group of 

tumours including granulosa cell tumour (GrCT), Sertoli-Leydig cell tumour (SLCT), Sertoli cell tumour, 

Leydig cell tumours, fibroma, thecoma, sclerosing stromal tumours, and sex cord tumour with annular 

tubules,  and gynandroblastomas differentiation (a mixed sex cord-stromal tumour). In the 2014 World 

Health Organization (WHO) classification of tumours of the female reproductive organs, SCSTs are 

separated into pure stromal, pure sex cord and mixed SCSTs18. GrCTs are divided into juvenile and adult 

types based on histologic as well as genetic characteristics. Adult GrCT are characterized by a foxhead box 

protein L2 (FOXL2) mutation in >95% of tumours29. 

SCCOHT is an extremely rare, undifferentiated ovarian malignancy that most commonly affects young 

women under the age of 40 years, but very rarely below the age of 10 years30-37. Occasional familial cases 

have been reported38-40. As SCCOHT may harbour somatic or germline SMARCA4 mutations, they have 

been interpreted as variants of rhabdoid tumours41. The tumour carries a poor prognosis, even at an early 

stage, due to its highly aggressive behavior30,32,33,35,37,42-45. SCCOHT is associated with hypercalcemia in 

approximately two thirds of cases33. It is commonly associated with vascular invasion37.  

These ESGO/SIOPe guidelines are intended for use by pediatric oncologists, pediatric surgeons, 

reproductive endocrinologists, psycho-oncologists, psychologists, gynecologic oncologists, general 

gynecologists, surgeons, radiation oncologists, pathologists, medical and clinical oncologists, radiologists, 

general practitioners, palliative care teams, and allied health professionals. The guidelines aim at covering 

diagnosis, pathology, staging, work-up, management and follow-up for each tumour type. Management 

covers early and advanced stages, and refractory/recurrent disease. General principles of management 

and general principles of pathological evaluation are also defined. 
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Any clinician seeking to apply or consult these guidelines is expected to use independent medical 

judgment in the context of individual clinical circumstances to determine any patient’s care or treatment. 

2 Acknowledgements  

The ESGO would like to thank the SIOPe and the international development group for their constant 

availability, work, and for making possible the development of these guidelines for the management of 

AYAs with non-epithelial ovarian cancers.  

3 Method 

The guidelines were developed using a five-step process (see Figure 1). The strengths of the process 

include creation of a multidisciplinary international development group, use of scientific evidence and/or 

international expert consensus to support the guidelines, and use of an international external review 

process. This development process involved two meetings of the international development group, 

chaired by Professor Cristiana Sessa (Oncology Institute of Southern Switzerland, Bellinzona, Switzerland) 

and Professor Gabriele Calaminus (University Clinic Bonn, Bonn, Germany). 

 
 
 
 
 
 
 
 
 

 

 

 

Figure 1. Development process 

3.1 Nomination of multidisciplinary international development group   

The ESGO/SIOPe nominated practicing clinicians that are involved in the management of AYAs with non-

epithelial ovarian cancers and have demonstrated leadership in clinical management of patients through 

research, clinical responsibilities, and/or committee membership to serve on the expert panel. The 

objective was to assemble a multidisciplinary panel. It was therefore essential to include professionals 

from relevant disciplines (pediatric oncology, pediatric surgery, medical oncology, pathology, psycho-

oncology, gynaecological oncology, reproductive endocrinology) to contribute to the validity and 

acceptability of the guidelines. The list of the development group is available in Appendix 1. 

3.2 Identification of scientific evidence   

To ensure that the statements were evidence based, the current literature was reviewed and critically 

appraised. A systematic literature review of relevant studies published between January 1998 and May 

2018 was carried out using the MEDLINE database. This search used indexing terms as follows:  

α-inhibin, adolescent, adjuvant chemotherapy, adjuvant radiation therapy, adjuvant radiotherapy, adult 

GrCT, advanced disease, advanced stage, alpha-fetoprotein (AFP), anastrozole, anti-müllerian hormone 

(AMH), antiangiogenesis-based treatment, antiangiogenic therapy, antiangiogenic treatment, autologous 

bone marrow transplantation, autologous stem cell transplantation, AYA, bevacizumab, bilateral salpingo-

oophorectomy (BSO), CA-125 cancer antigen 125, calretinin, CD10, CD117 (c-kit), CD56, CD99, CHC, 

External evaluation of guidelines (international review) 

Nomination of multidisciplinary international development group 

Identification of scientific evidence 

Integration of international reviewers comments 

Formulation of guidelines 
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chemotherapy, CK7, clinical manifestation, clinical staging, complications, comprehensive surgical staging, 

comprehensive staging, computed tomography (CT), conservative surgery, conservative treatment, 

cystectomy, cytokeratin, cytology, cytoreduction, cytoreductive surgery (CRS), D2-40 (podoplanin), 

dehydroepiandrosterone (DHEAS), diagnosis, DICER1, diethylstilbestrol, epithelial membrane antigen 

(EMA), early disease, early stage, enhancer of zeste homolog 2 (EZH2), fertility, fertility outcome, fertility 

preservation, fertility sparing, fertility sparing management, fertility sparing surgery (FSS), follow-up, 

follow-up protocols, foxhead box protein L2 (FOXL2), frozen section analysis (FSA), frozen sections, 

ganirelix, GCT, glypican-3, goserelin, GrCT, granulosa-theca tumours, gynandroblastoma, health-related 

quality of life (HRQoL), hormone therapy, high-dose chemotherapy (HD-CT), human chorionic 

gonadotropin (HCG), hypercalcemia, hyperthermic intraperitoneal chemotherapy (HIPEC), hysterectomy, 

imaging, IT, immunohistochemical diagnosis, immunohistochemistry, infants, juvenile GrCT, lactate 

dehydrogenase (LDH), laparoscopic staging, laparoscopy, laparotomy, late recurrence, letrozole, 

leuprolide, local control, lymphadenectomy, LN, LN assessment, LN dissection, LN involvement, LN 

staging, magnetic resonance imaging (MRI), MOGCT, management, medroxyprogesteone acetate, 

megestrol acetate, metastatic disease, molecular biology, mortality rate, mortality analysis, MT, 

multivariate analysis, nanog homeobox (NANOG), neoadjuvant chemotherapy (NACT), nodal involvement, 

non-epithelial ovarian cancer, non-epithelial ovarian carcinoma, nuclear protein in the testis (NUT), 

octamer-binding transcription factor 3/4 (OCT3/4), omentectomy, ovarian GCT, ovarian sex cord-stromal 

tumour, ovarian small cell cancer, ovarian small cell carcinoma, p53, parathyroid hormone (PTH), 

pathology, perioperative care, peritoneal cytology, physical examination, placental alkaline phosphatase 

(PLAP), positron emission tomography, positron emission tomography-computed tomography (PET-CT), 

postoperative care, postoperative complications, postoperative recurrence, preoperative care, 

preoperative workup, prognosis, prognostic factor, psychology, psycho-oncological aspects, psycho-

oncology, quality of health care, quality of life (QoL), radiation therapy, radiotherapy, rare cancer, rare 

non-epithelial ovarian cancer, rare non-epithelial ovarian neoplasm, rare tumour, recurrence, recurrent 

disease, relapse, reoperation, residual disease, residual tumour, restaging, risk factors, S100, salvage 

chemotherapy, salvage radiation therapy, salvage radiotherapy, salvage surgery, salvage treatment, 

sclerosing stromal tumours, SCST, side effects, SLCT, small cell cancer, small cell carcinoma, small cell 

carcinoma of the ovary, SCCOHT, SMARCA4, spalt like transcription factor 4 (SALL4), staging, staging 

procedures, steroidogenic factor-1 (SF-1), stromal cell tumour, stromal cell type, surgery, surgical 

management, surgical outcome, surgical outcome criteria, surgical procedures, surgical resection, 

surveillance, survival, survival rate, survival analysis, tamoxifen, targeted therapy, teratoma, theca 

tumour, thermochemotherapy, toxicity, treatment outcome, unilateral salpingo-oophorectomy (USO), 

ultrasonography (US), Wilms tumour 1 (WT-1), young adult, YST. 

The literature search was limited to publications in English. Priority was given to high-quality systematic 

reviews, meta-analyses, and randomized controlled trials (RCTs) but lower levels of evidence were also 

evaluated. The search strategy excluded editorials, letters, and in vitro studies. The reference list of each 

identified article was reviewed for other potentially relevant papers. The bibliography was also 

supplemented by additional references provided by the international development group. Another 

bibliographic search was carried out to identify previous initiatives using a systematic literature search in 

MEDLINE database (no restriction in the search period, indexing terms: clinical practice guidelines, 

evidence-based medicine, GCT, guidelines, methodology, recommendations, ovarian small cell cancer, 

ovarian small cell carcinoma, rare non-epithelial ovarian cancer, rare non-epithelial ovarian neoplasm, 

small cell carcinoma, small cell carcinoma of the ovary, SCCOHT, SCST) and a bibliographic search using 

selected websites (see Appendix 2). After the selection and critical appraisal of the articles, a summary of 

the scientific evidence was developed.  

3.3 Formulation of guidelines   

The development group developed guidelines for diagnosis, pathology, staging, work-up, management 

(early and advanced stages, refractory/recurrent disease) and follow-up for each tumour type. General 

principles of management and general principles of pathological evaluation were also defined. The 



 
• NON-EPITHELIAL OVARIAN CANCERS IN ADOLESCENTS AND YOUNG ADULTS - GUIDELINES • 

7 

guidelines were adopted if they were supported by sufficient high level scientific evidence and/or when a 

large consensus among experts was obtained. If an approach is judged to be acceptable but is not 

unanimously recognized as a criterion-standard clinical approach, indication is given that it is still subject 

to discussion and/or evaluation. In the absence of any clear scientific evidence, judgment was based on 

the professional experience and consensus of the development group (expert agreement). The reliability 

and quality of the evidence given throughout this document has been graded following the Scottish 

intercollegiate guidelines network (SIGN) grading system (see Appendix 3).  

3.4 External evaluation of the guidelines - International review   

The ESGO/SIOPe established a large panel of practicing clinicians that provide care to AYAs with non-

epithelial ovarian cancers to act as expert reviewers. The objective was to assemble a multidisciplinary 

panel. These international reviewers are independent from the development group. International 

reviewers are asked to evaluate the guidelines according to their relevance and feasibility in clinical 

practice. Quantitative and qualitative evaluations of the guidelines are proposed to be performed. 

3.5 Integration of international reviewers comments   

Responses will be pooled and discussed by the development group. 

4 Management of conflicts of interest 

The experts of the multidisciplinary international development group were required to complete a 

declaration of interest form, and to promptly inform the ESGO council if any change in the disclosed 

information occurred during the course of this work.  
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5 Summary of guidelines 

5.1 General principles of management 
   

� 
 

Due to the rarity of the various non-epithelial ovarian tumours, the patients should be referred to 

a specialized centre, with a multidisciplinary setting, involving adult and/or pediatrician 

expertise. 
   
   

� 
 

Therapy should be adequately monitored by trained oncologists. 
   
   

� 
 

Patients should be staged according to the FIGO 2014 staging system. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, a panel of serum markers should be 

performed as detailed below. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, abdominal and pelvic US, abdominal and 

pelvic MRI and chest X-ray or low dose chest CT scan, are recommended before surgery. 
   

  

 

� 
 

In case of the presence of a cystic component in the suspicious tumour mass, diagnostic puncture 

is to be avoided. 
   
   

� 
 

Surgical approach should be carefully selected on the basis of initial imaging to avoid 

intraoperative rupture of the tumour. Thus, oophorectomy should be preferred to 

cystectomy/tumorectomy. Biopsies of the tumour are contraindicated, expect in patients having 

metastatic disease. 
   
   

� 
 

Median laparotomy is the preferred option. A minimally invasive approach is an acceptable 

option only if: 

• Full exploration of the peritoneal cavity has been done 

• The removal of the tumour is performed without rupture  

• No morcellation of the specimens occurs during the removal 

• The surgeon is trained in laparoscopic surgery 
   

  

 

� 
 

Staging of tumours includes collection of ascites or obtaining peritoneal washing on entry into 

the peritoneal cavity, examination of the peritoneal surfaces, biopsy of diaphragmatic 

peritoneum, paracolic gutters, pelvic peritoneum, examination and palpation of lymph nodes, 

sampling of enlarged lymph nodes, inspection or palpation of the omentum, removal of adherent 

or abnormal omentum, inspection of the contralateral ovary with biopsy of abnormal appearing 

areas. 
   
   

� 
 

Before manipulating the tumour, peritoneal fluid should be submitted for cytological 

examination. If there is no fluid in the abdominal cavity, peritoneal washing should be 

performed. 
   
   

D 
 

FSS (saving the uterus and at least a part of one adnexa) is the first surgical option for 

consideration when awaiting the permanent histologic results. 
   
   

� 
 

In case of macroscopic extraovarian disease, a precise description of the spread (location and 

size) should be clearly documented. At least, biopsy of the extraovarian disease should be 

performed. 
   
   

� 
 

Supportive care should take into consideration delayed side effects. The use of steroids should be 

avoided, if possible. 
   
   

� 
 

Oncofertility counseling has to be offered to all young patients. 
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D 
 

Psycho-oncological support tailored to the specific needs should be offered to all AYAs patients, 

and their relatives at each step of the initial treatment and follow-up. 
   
   

� 
 

If tumour markers are elevated at diagnosis, they should be measured after surgery and before 

the start of surveillance or any adjuvant treatment. In the case of adjuvant chemotherapy, 

tumours markers should be measured before each cycle of treatment. In responders, the 

decrease of tumour markers should be in line with their half-life. 
   
   

� 
 

Adolescents with GCT or SCST should be treated, whenever feasible, within clinical trials. The 

aims of clinical trials in “high-risk” patients should be to improve efficacy while maintaining the 

degree of safety already accepted. The aims of clinical trials in “low-medium risk” patients should 

be to maintain the efficacy while decreasing the toxicity. When no clinical trials are open, clinical 

data should be reported to clinical registries. 

5.2 General principles of pathological evaluation 
   

� 
 

Tumours should be classified according to the 2014 WHO classification (see Appendix 4). 
   
   

D 
 

Confirmation of diagnosis by a specialist gynecological pathologist or a paediatric pathologist is 

strongly advised given the rarity of these neoplasms and the significant risk of misdiagnosis. 
   
   

D 
 

Histochemical staining should be performed and molecular tests could be necessary for 

diagnosis. 
   
   

D 
 

With certain tumour types, a familial tumour syndrome should be considered and genetic 

counseling and germline mutation analysis are advised. 

5.3 Germ Cell Tumours 

5.3.1 Diagnosis and pathology/Staging and work-up 
   

D 
 

In mass suspected to be a MOGCT (bulky ovarian mass with a solid component), the preoperative 

diagnostic work-up should include, in addition to abdominal and pelvic US, an abdomino-pelvic 

MRI with thoracic CT scan, and the tumour markers AFP, HCG and β-HCG, inhibin, and LDH. 
   
   

D 
 

Preoperative pelvic MRI could be helpful to look for potential bilateral involvement (in DYS and 

teratoma) and better characterize the mass to guide the surgical strategy (choice of approach). 
   
   

� 
 

There is no indication for PET-CT because of a low negative predictive value in GCT. 
   
   

C 
 

MOGCTs may be difficult to diagnose and immunohistochemical markers can be of value: 

• SALL4 is typically positive in all of the MOGCTs, including the immature neuroepithelium in 

ITs. 

• OCT3/4, PLAP, D2-40, NANOG and CD117 are commonly positive in DYS. 

• AFP is commonly positive in YST and PLAP is positive in a lower percentage of cases. 

• OCT3/4, CD30, NANOG and SOX10 are usually positive in EC. 

• CHCs are typically immunoreactive with HCG and inhibin. 
   
   

� 
 

In general, because of overlap between the various markers and unexpected aberrant staining 

patterns, it is best to use panels of markers rather than rely on individual markers.  
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D 
 

There are a number of incompletely characterized chromosomal and genetic abnormalities in 

GCT, the clinical significance of which have not yet determined. The most frequent chromosomal 

aberration in malignant GCTs I gain of 12p, mostly representing i(12p). As MGCTs may arise in 

the context of gonadal dysgenesis (e.g. Swyer syndrome), genetic evaluation for sex 

chromosomal aberrations should be recommended. 

5.3.2 Management of early stage 
   

D 
 

In case of presence of a solid or partially ovarian solid mass in US, an additional MRI should be 

performed. 
   
   

� 
 

With a suspicious ovarian mass on MRI, surgery is required. 
   
   

C 
 

Surgery is the initial treatment of early stage ovarian GCT. 
   
   

� 
 

The choice of the approach should be carefully evaluated to avoid any rupture during the 
surgery. 

   
   

C 
 

In case of bilateral tumours, BSO is strongly discouraged and the preservation of at least a part of 

one ovary should be promoted. 
   
   

C 
 

In case of solid unilateral tumour, total in-bloc oophorectomy is the treatment of choice and 

cystectomy should be avoided. 
   
   

C 
 

Unilateral oophorectomy with preservation of the controlateral ovary and the uterus is now 

considered as the standard surgical treatment for young patients with MOGCT. 
   
   

� 
 

In case of bilateral tumours, genetic analysis for sex chromosomal aberrations should be 

performed in combination with genetic counseling and psychological support. Due to the risk of 

gonadoblastoma and DYS, in case of dysgenetic gonad, BSO could be performed. 
   
   

� 
 

In the case of initial cystectomy without indication of adjuvant treatment on the basis of the final 

pathology report and the normalization of the serum tumour markers, additional surgery to 

remove the residual ovary is required if complete resection cannot be guaranteed. 
   
   

� 
 

When adjuvant treatment is required, the need for additional surgery to remove the residual 

ovary should be rediscussed. 
   
   

� 
 

For MT, there is a risk of bilateral involvement and postoperative US monitoring of both ovaries 

is recommended. 
   
   

C 
 

If a tumour is likely to be malignant (secreting, tissular or mixed, important extraovarian 

spread), laparotomic approach is appropriate for removal of the tumour for staging and to 

minimize the risk of intraperitoneal spillage of tumour content. 
   
   

� 
 

For masses where the risk of malignancy is low but uncertain, a hybrid minimally invasive 

approach (laparoscopy or robotic) could be discussed. 
   
   

� 
 

Reoperation for comprehensive surgical staging with lymphadenectomy when the diagnosis is 

made postoperatively is to be avoided. 
   
   

C 
 

Nodal dissection should be carried out only where there is evidence of nodal abnormalities 

during surgical exploration and/or CT scan (lymphadenopathy). 
   
   

� 
 

The presence or absence of lymphovascular space involvement (LVSI) should be reported. 
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C 
 

In completely stage IA neoplasms and with normalizing or negative postoperative tumour 

markers, active surveillance is the preferred approach. 
   
   

� 
 

In stage IA YST and non-compliant patients, adjuvant treatment is an optional management. 
   
   

� 
 

The management of stage IB neoplasms (rare cases) is complex and should be discussed 

according to the histotype of the tumours in both ovaries. 
   
   

� 
 

Active surveillance is an option in IC1 tumours. 
   
   

C 
 

Patient with stage IC2 and IC3 MOGCT of all types should receive adjuvant chemotherapy. 

5.3.3 Management of advanced stage 
   

C 
 

FSS should be considered even in the case of advanced disease because of the high 

chemosensitivity of MOGCT. 
   
   

� 
 

Systematic ovarian biopsy is not necessary when the contralateral ovary is macroscopically 

normal. 
   
   

C 
 

In the case of macroscopic bilateral ovarian disease (mainly DYS), preservation of at least a 

healthy part of one ovary (USO and controlateral cystectomy) and the uterus should be 

encouraged - unless genetic analysis reveals a male karyotype. 
   
   

� 
 

Because of the high chemosensitivity of MOGCT, extensive cytoreductive surgery should be 

avoided during initial management. 
   
   

� 
 

Debulking surgery is only required in rare cases of residual disease after chemotherapy. 
   
   

� 
 

A careful close surveillance could be discussed for patients with DYS with residual disease on 

imaging following treatment because these residues are usually non-viable. 
   
   

C 
 

In adults, standard chemotherapy for stage III-IV disease is bleomycin, etoposide and platinum 

(BEP) for 4 cycles with bleomycin omitted after cycle 3 (total cumulative dose 270 IU) to avoid 

lung toxicity. 
   
   

C 
 

Another option is cisplatin, etoposide and ifosfamide (PEI) as used in pediatric protocols. 
   
   

� 
 

Patients with raised tumour markers at presentation who do not achieve negative markers after 

cycle 4 are considered failure. 
   
   

� 
 

In cases of IT with extra ovarian disease which comprises gliomatosis peritonei (morphologically 

benign glial tissue), complete surgical resection of the peritoneal disease is not required, but 

large and multiple biopsies should be performed to ensure that all the tissues are mature and 

glial. 

5.3.4 Management of refractory/recurrent disease 
   

� 
 

In cases of IT or mixed tumours with an IT component with subsequent recurrence and normal 

serum markers, a growing teratoma syndrome should be suspected (presence of exclusively 

mature elements in extraovarian sites following chemotherapy treatment). 
   
   

� 
 

In this situation, the treatment is exclusively surgical resection provided that on histological 

examination all the tissues are MT. 
   
   

� 
 

The surgical resection should be conservative preserving the uterus and a part of one ovary if 

technically feasible. 
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D 
 

The aim of the surgery should be complete macroscopic resection of the extraovarian disease to 

avoid the complication of continuous enlargement. 
   
   

� 
 

The surgical resection is also essential to have histological confirmation before starting an 

additional treatment. 
   
   

� 
 

All the specimens should be carefully examined histologically in case of only pure mature tissues 

are present. 
   
   

D 
 

There is no defined treatment strategy for patients who relapsed after completion of 

chemotherapy. 
   
   

D 
 

Treatment options to be considered can include platinum-based combinations. 
   
   

D 
 

Intensified chemotherapy with stem cell support can be considered. 
   
   

D 
 

The role of salvage surgery in recurrent disease is not defined. 

5.3.5 Follow-up 
   

� 
 

The active surveillance program in the management of ovarian GCTs is based on clinical 

examination, tumour markers and imaging as follows:  
 

 Clinical 

examination 

Pelvic US Tumour 

markers 

Chest X-ray /  

low dose CT 

MRI/CT 

abdomen/pelvic 
      

      

      

First 6 mos      
surgery only Monthly* Monthly* Monthly* Every 6 mos Every 6 mos 
other treatments Every 2 mos Every 2 mos Every 2 mos Every 6 mos Every 6 mos 

      

      

      

6th-12thmos Every 2 mos Every 2 mos Every 2 mos Every 6 mos Every 6 mos 
      

      

      

2nd year Every 3 mos Every 3 mos Every 3 mos Every 6 mos - 
      

      

      

3rd year 3-6 mos 3-6 mos 3-6 mos Every 6 mos - 
      

      

      

4th-5th year Every 6 mos - - - - 
      

      

      

6th-10th year Yearly - - - - 
    

  

* until tumour markers are normalized, then every 2 months.  

    

5.4 Sex Cord-Stromal Tumours 

5.4.1 Diagnosis and pathology/Staging and work-up 
   

� 
 

Serum AFP, β-HCG, CA-125, inhibin anti-Mullerian hormone, calcium, and LDH are required. 

Estrogen, DHEAS, luteinizing hormone (LH) and follicle stimulating hormone (FSH) are also 

required in case of signs of hormonal production. 
   
   

C 
 

A variety of immunohistochemical markers are of value in the diagnosis of ovarian SCSTs: inhibin 

(the most specific), calretinin, CD56, melan A, CD99, SF-1, FOXL2, and WT-1. As all these markers 

suffer with problems regarding sensitivity and specificity, they should be used in combination 

rather than relying on a single marker. These markers are of limited value in distinguishing 

between the various neoplasms in this group. 
   
   

C 
 

Pathologic evaluation of GrCT should include assessment of the proliferative activity (e.g. mitotic 

rate, immunohistochemical proliferation markers such as Ki67). 
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C 
 

Pathologic evaluation of SLCTs should include description of the grade of differentiation (high, 

intermediate, low) and the presence of specific histologic patterns such as retiform pattern or 

presence of heterologous elements. In all SLCTs or gynandroblastoma, patients should be 

screened for associated disorders, in particular thyroid disease. Family history should be taken 

and genetic analysis of DICER1 should be initiated along with genetic counseling. 
   
   

D 
 

Given the risk of endometrial proliferative lesions (hyperplasia and/or carcinoma) due to the 

hormonal production, endometrial sampling is conventionally recommended in adult patients 

with GrCT to analyze the presence of a concomitant endometrial carcinoma. 
   
   

� 
 

There is no data to support the need for endometrial sampling in adolescent patients. 
   
   

� 
 

Endometrial imaging should be performed to assess the thickness of the endometrium. 
   
   

D 
 

Abdominal and if possible transvaginal US are recommended to assess correctly initial tumour 

spread. 
   
   

� 
 

In the absence of data, the role of PET-CT cannot be defined. 

5.4.2 Management of early stage 
   

C 
 

Comprehensive staging includes sampling of peritoneal fluid or peritoneal washing, examination 

of the contralateral ovary, biopsies/resection of the peritoneum and any suspicious lesions, large 

omental biopsy or infracolic omentectomy. Systematic LN dissection is not recommended. 

Resection of LN is required only in cases of suspicious node upon imaging or intraoperative 

examination. 
   
   

C 
 

After comprehensive staging, if confirmed as stage IA, most tumours should be treated with 

conservative surgical resection alone. Exceptions are poorly differentiated Sertoli Leydig 

tumours or containing heterologous elements or retiform patterns, where adjuvant treatment 

should be considered. 
   
   

C 
 

Tumours that are staged higher than IA may require chemotherapy. 
   
   

� 
 

Surgery alone is an option in stage IC1 GrCTs. 
   
   

C 
 

All stages IC2 and IC3 GrCTs and all stages IC SLCTs should receive adjuvant chemotherapy. 

5.4.3 Management of advanced stage 
   

� 
 

The decision on the surgical management is to be taken in a multidisciplinary team decision-

making setting. 
   
   

D 
 

Adjuvant chemotherapy (BEP regimen) is recommended. 
   
   

D 
 

PEI regimen could be considered. 
   
   

D 
 

In GrCTs, in case of cisplatin contraindication, carboplatin/paclitaxel is an option. 
   
   

� 
 

In case of incomplete initial macroscopic resection for stage III disease and residual disease after 

chemotherapy, delayed surgical attempt should be considered after NACT. 
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5.4.4 Management of refractory/recurrent disease 
   

D 
 

Re-surgery sometime mutilating should be the first option in the management of recurrent 

disease. 
   
   

� 
 

Management of recurrent disease is dependent on the site of recurrence, dissemination, tumour-

free interval, previous therapy, primary histological subtype. 
   
   

� 
 

The need for and the type of adjuvant treatment including chemotherapy and irradiation has to 
be discussed in a multidisciplinary team decision-making setting. 

   
   

D 
 

Additional treatment options to be considered within clinical trials are: hormone therapy and 

treatment with antiangiogenetic drugs alone or in combination. 
   

   

� 
 

Other treatment options could be discussed only as part of clinical trials. 
 

5.4.5 Follow-up 
   

� 
 

The aim of follow-up is to detect the recurrent disease at a potentially curative stage. 
   
   

� 
 

The follow-up is based on clinical examination, tumour markers and imaging as follows: 
 

 Stage IA Stage IC Stage II-III 
    

    

    

Clinical 

examination 

Every 4 mos (2 yrs) 

Then yearly 

Every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 

Every 2-4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 
    

    

    

Blood markers Every 4 mos (2 yrs) 

Then yearly 

Every 4 months (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 

Every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 
    

    

    

US Every 4 mos (2 yrs) 

Then yearly 

Every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 

If FSS, every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 
    

    

    

MRI + chest X-ray* No 2/yr (5 yrs) 

Then yearly 

2/yr (5 yrs) 

Then yearly 
      

  

*only in case of relapse 
      

   
 

  

�  Follow-up should be continued yearly associated with risk. 

   
   

� 
 

Patients with SLCT and a germline DICER1 mutation should be screened for other associated 

diseases, including thyroid disease. 

5.5 Small Cell Carcinoma of the Ovary of Hypercalcemic Type 

5.5.1 Diagnosis and pathology/Staging and work-up 
   

� 
 

Preoperative staging includes CT scan, and CA-125. 
   
   

� 
 

In the absence of data, the role of preoperative PET-CT cannot be defined. 
   
   

C 
 

Immunostaining of the tumour with loss of nuclear reactivity for SMARCA4 (BRG1) is useful in 

diagnosis. Dual loss of SMARCA4 (BRG1) and SMARCA2 (BRM) protein expression may also be 

useful in diagnosis. 
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C 
 

Since in a significant proportion of cases a germline SMARCA4 mutation is present, all females 

with SCCOHT should undergo genetic counseling and SMARCA4 sequencing in germline. 
   
   

� 
 

The efficacy of regular follow-up visits with abdominal US and MRI for SMARCA4 mutation 

carriers is undetermined. 
   
   

� 
 

Prophylactic oophorectomy could be discussed with older SMARCA4 mutation carriers with no 

desire to preserve fertility. However, the optimal age for oophorectomy is undetermined, 

because of the lack of penetrance data. 

5.5.2 Management of early stage 
   

D 
 

Conventional surgical treatment includes radical surgery (total abdominal hysterectomy-BSO) 

with peritoneal and nodal staging also for macroscopically stage I patients, because of the poor 

prognosis, the high risk of extraovarian spread and the loss of function of the left ovary after 

adjuvant treatment. 
   
   

� 
 

A conservative approach is not recommended. 
   
   

D 
 

Adjuvant chemotherapy with combinations including platinum (usually, carboplatin/cisplatin 

and etoposide) is indicated. 
   
   

D 
 

The inclusion of paclitaxel in platinum combination can be considered. 
   
   

D 
 

There are not enough data to recommend vinblastine, cyclophosphamide, bleomycin, 

doxorubicin, and etoposide over cisplatin/carboplatin and etoposide. 
   
   

D 
 

Radiotherapy can be used in a multimodality approach following chemotherapy. However, its 
role is still not well defined. 

   
   

D 
 

Dose intensified chemotherapy with stem cell support can be used in a multimodality approach 
for consolidation of remission. However, its role is not well defined. 

5.5.3 Management of advanced stage 
   

D 
 

Complete surgical staging (with omentectomy, pelvic-lomboaortic lymphadenectomy) with 

debulking surgery is recommended (as initial surgery or after 3-6 cycles of chemotherapy). 
   
   

D 
 

Four to 6 cycles of chemotherapy with platinum combinations with etoposide is an option. 
   
   

D 
 

Chemotherapy followed by pelvic abdominal radiotherapy or dose-intensive regimen followed 

by HD-CT with stem cell support can be considered.  

5.5.4 Management of refractory/recurrent disease 
   

D 
 

There is no standard treatment. 
   
   

D 
 

A multidisciplinary approach (surgery ± chemotherapy ± radiotherapy) can be considered. 

5.5.5 Follow-up 
   

�  There is no defined follow-up strategy. The decision on the follow-up strategy should be 

individualized with a multidisciplinary setting according to patient condition, status of disease 

and therapeutic resources available. 
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6 Chemotherapy regimen 

6.1 BEP regimen (every 3 weeks; stop bleomycin after 3 cycles) 

 Day 1 Day 2  Day 3 Day 4  Day 5 Day 8 Day 15 

Bleomycin* 30 mg - - - - 30 mg 30 mg 

Vepeside 100 mg/m² 100 mg/m² 100 mg/m² 100 mg/m² 100 mg/m² - - 

Cisplatin 20 mg /m² 20 mg /m² 20 mg/m² 20 mg /m² 20 mg/m² - - 

*Max : 270 mg 

6.2 PEI regimen (every 3 weeks) 

 Day 1 Day 2  Day 3 Day 4  Day 5 

Adult patients46      

• Ifosfamide 
1200 mg/m² 1200 mg/m² 1200 mg/m² 1200 mg/m² 1200 mg/m² 

• Vepeside 
100 mg/m² 100 mg/m² 100 mg/m² 100 mg/m² 100 mg/m² 

• Cisplatin 
20 mg /m² 20 mg /m² 20 mg/m² 20 mg /m² 20 mg /m² 

Paediatric patients47      

• Ifosfamide 
1500 mg/m² 1500 mg/m² 1500 mg/m² 1500 mg/m² 1500 mg/m² 

• Vepeside 
100 mg/m² 100 mg/m² 100 mg/m² -  

• Cisplatin 
20 mg /m² 20 mg /m² 20 mg 20 mg /m² 20 mg /m² 

Paediatric patients48      

• Ifosfamide 
3000 mg/m² 3000 mg/m²    

• Vepeside 
75mg/m² 75 mg/m² 75 mg/m² 75 mg/m² 75 mg/m² 

• Cisplatin 
20 mg /m² 20 mg /m² 20 mg 20 mg /m² 20 mg /m² 

6.3 Carboplatin/paclitaxel regimen (every 3 weeks) 

 Day 1 

Carboplatin  AUC 5  

Paclitaxel  175 mg/m² 

AUC area under the curve 
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7 Long-term survivorship for childhood cancer survivors 

Certain subgroups of children and adolescents with cancer are more vulnerable and have a higher risk of 

experiencing adverse HRQoL outcomes than their peers49-52. Some adverse effects can appear soon, but 

many develop several years or even decades after treatment completion53,54. In addition, a proportion of 

patients with ovarian tumours may have developed their tumour in the context of genetic predisposition, 

e.g. sex chromosomal aberrations (MGCTs), DICER1 mutations (Sertoli-Leydig cell tumours, 

gynandroblastomas) or SMARCA4 mutations (SCCOHT). These conditions may pose these patients - as 

well as affected family members - at a considerable risk of developing other disorders being part of this 

particular predisposition syndrome. Long-term follow-up is therefore crucial well beyond the end of the 

paediatric age, in particular during the critical transition period from childhood to adult care55,56. 

However, several reports57-59 have shown that many survivors are unaware of their personal risk of 

developing specific late effects. In addition, there seems to be a general lack of information among 

healthcare providers about the pathophysiology and natural history of treatment related complications60. 

This can result in incorrect or delayed diagnosis and treatments54. Moreover, information about 

anticancer treatment given many years earlier may have been forgotten or be insufficiently documented 

and thus unavailable to medical teams or the survivors themselves. There is particular difficulty when the 

survivor moves from paediatric to adult healthcare services or to a different region or country. In the 

latter case, a translation may be required to inform healthcare professionals accordingly. 

A “Survivorship Passport” for childhood cancer survivors was developed by paediatric oncologists of the 

Pan-European Network for Care of Survivors after Childhood and Adolescent Cancer and SIOPe networks 

and IT experts of Cineca, together with parents, patients, and survivors' organizations within the 

European Union–funded European Network for Cancer research in Children and Adolescents61. 

The “Survivorship Passport” is a tool to provide all European childhood cancer survivors with optimal 

long-term care (see Appendix 5). It provides instant access to the medical history of patients who ended a 

cancer therapy, making survivors and healthcare professionals aware of the potential risks or late effects 

stemming from the previous disease and treatment received. Information is provided in an easily 

understandable way, and includes recommendations for follow-up and screening, depending on individual 

risk factors. Recommendations are based on guidelines published by the International Guidelines 

Harmonization Group and PanCare Childhood and Adolescent Cancer Survivor Care and Follow-up 

Studies62. Both doctors and survivors have the possibility to access this information via a dedicated 

secured website. 

The Survivorship Passport contains key information on: 

• The tumour type and location; 

• The clinical course of the original cancer; 

• The cumulative dose of each pharmaceutical drug received, as well as surgery(ies), radiotherapy 

plan(s) and haematologic stem cell transplantation; 

• Any other relevant information related to the treatment and the patient’s health conditions. 

Follow-up recommendations identify: 

• Who is at risk for possible late effects such as infertility, thyroid or other endocrinal dysfunctions, 

cardiac, renal, second cancers or other problems; 

• What examinations are suggested to diagnose the condition in time; 

• When and how often such examinations should be performed; 

• What to do if an abnormality is observed.  
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8 Fertility preservation in adolescents and young adults 

The first important means of maintaining fertility in adolescents and young women with non-epithelial 

ovarian cancer is to preserve at least one ovary and the uterus at first surgery. Special care should be 

taken to reduce the risk of peritoneal adhesions that might hamper future fertility due to tubal obstruction 

or distortion. Gentle manipulation of the genital apparatus, use of cold knife and extensive saline washing 

may improve results63. With the exception of SCCOHT, all GCTs and SCSTs can generally be treated with a 

fertility-sparing surgical approach, thus allowing subsequent conception. Even patients with bilateral 

ovarian involvement or advanced GCTs may undergo FSS64, as cisplatin-based chemotherapy might be 

curative also in this setting. If a fertility-sparing surgical approach is used, adolescents and young women 

with non-epithelial ovarian cancer have a high probability of subsequent spontaneous pregnancy. Recent 

data including more than 100 patients from different series report a pregnancy rate of 75-90% after FSS 

with or without subsequent cisplatin-based chemotherapy65-67. 

Nonetheless, the risk of chemotherapy-induced ovarian insufficiency cannot be underestimated. Cisplatin 

is considered a moderately gonadotoxic agent68, but a significant association between total dose of 

cisplatin and premature ovarian insufficiency has been described. Infertility was reported as high as 33% 

in patients with MOGCTs who received more than 3 cycles of cisplatin-based chemotherapy, while the 

infertility rate was 0% in patients who received less than 3 cycles of chemotherapy66. Experimental data in 

mice confirm the mechanisms of platin induced gonadotoxicity69,70 and report a significant reduction of 

AMH, a marker of ovarian reserve, after chemotherapy66,70. The reduction of AMH and the recovery rate 

after completion of chemotherapy was significantly correlated to patient age, young patients being more 

resistant to the gonadal damage of chemotherapy and experiencing a more rapid recovery of pre-

chemotherapy AMH levels. Moreover, it is possible that the mechanisms underlying ovarian 

gonadotoxicity could be different in young and older patients, thus confirming the clinical observation that 

recovery of ovarian function after chemotherapy is more efficient in young women71. 

To reduce the risk of chemotherapy-induced ovarian insufficiency, oocyte cryopreservation, ovarian tissue 

cryopreservation and pharmacological protection with LHRH analogues during chemotherapy could be 

considered68. LHRH analogues might potentially have an additional anti-tumour effect by withdrawal of 

endocrine stimulation of tumour cells72. As ovarian cryopreservation is contraindicated in ovarian 

tumours for the risk of tumour cells contamination and the only data available for LHRH analogues 

protection are for breast cancer, oocyte cryopreservation remains the only possibility to preserve fertility 

in patients undergoing chemotherapy.  Age at diagnosis, potential risks and benefits of the procedure and 

timing should be evaluated and discussed for each individual patient. Of note, oocyte cryopreservation 

cannot be proposed before surgery or chemotherapy in the majority of patients with non-epithelial 

ovarian cancer. The ovarian involvement, the rapid growth of GCTs and the need of a precise diagnosis for 

SCST hamper the possibility of harvesting oocyte before surgery. In patients cured after surgery and 

chemotherapy, a thorough counseling regarding the possibility of earlier menopause or earlier onset of 

infertility should be carried out, when appropriate. Patients should be informed that delaying pregnancy 

could be associated with worse reproductive outcomes71  and that prophylactic oocyte cryopreservation 

could be considered even after chemotherapy. In this case, an interval of at least 12 months from the last 

cycle of chemotherapy should be observed, to allow ovarian recovery and to harvest undamaged oocytes. 
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9 Psycho-oncological aspects 

9.1 Summary of available scientific evidence 

Moderate and severe symptoms of anxiety and/or depression is reported in more than a 

quarter of AYAs with cancer73-77. A third of all cancer patients in acute care hospitals do suffer 

from severe emotional distress and as many patients want to speak to a psychologist78-84. 

Another problem is that patients with less prevalent malignancies may receive psycho-

oncological care to a lesser extent than patients with common tumours. 

Using a structured clinical interview to systematically assess the prevalence rate of any mental 

disorder in AYAs with cancer, Geue et al.73 reported that AYAs with cancer are more prone to 

all mental disorders than both the adult cancer patients between 18 and 75 years old and adult 

cancer patients of all ages receiving acute care78,85,86. Overall, the reported prevalence rates of 

mental disorders highlight the need for psychotherapeutic interventions for AYAs with cancer 

in both inpatient and outpatient care. 

The finding that more than half of this AYA sample investigated by Geue et al.73 fit a trajectory 

of resilience is consistent with studies indicating that resilience is common for individuals 

exposed to traumatic events, including a cancer diagnosis87-89. As reported by Zebrack et al.87, 

not getting counseling needs met, particularly with regard to professional mental health 

services, was observed to be significantly associated with distress over time. Martins et al.90 

showed that hope is significantly and negatively related to children/adolescents’ anxiety and 

positively linked to HRQoL. These findings are in accordance with previous studies91,92 

supporting hope as a psychological strength that helps children/adolescents to deal with 

adverse life events. 

Overall, the existing findings regarding risk factors for psychological distress of AYAs with 

cancer up to now are discrepant. In contrast to the results published by Geue et al.73 that older 

versus younger age was a risk factor for psychological distress patients, some data75,93-98 

suggest that the prevalence of distress is significantly higher in AYAs when compared with 

older adult cancer patients. Some findings87 suggest also the importance of identifying 

psychologically distressed AYAs and adressing their needs for mental health counseling 

thoughout a continuum of care. 

LoE 2- 

  

Among ovarian tumours, specific situations may pose particular problems. Thus, the 

constellation of a tumour diagnosis within a cancer predisposition syndrome may add 

psychological distress to the patient and her family. As part of a systematic review (13 

studies99-111), Wakefield et al.112 assessed the psychological impact that acquiring personal and 

familial genetic information has on children, and identified evidence of deleterious 

psychological consequences for these children. 

As part of another systematic review (12 studies113-124), Richter et al.125 evaluated the potential 

effects of psychosocial interventions on mental health in AYA cancer patients. Their 

quantitative analyses indicate that technology-based as well as psycho-educational, multi-

component and physical exercise interventions focused on AYA cancer patients have non-

significant effects. The authors cannot make any general statements about which intervention 

could be prioritized in the AYA cancer patients but trends could become apparent. A small 

superiority of the technology-based interventions could be demonstrated when analyzing all 

outcome measures and follow-ups. 

As part of another systematic review (26 studies113,124,126-149), Warner et al.150 highlighted a 

need for comprehensive assessments of social well-being for AYA patients with cancer and the 

LoE 2++ 
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need to strengthen the evidence base that informs social advocacy and support of AYAs in 

developing new social contacts, achieving autonomy, and maintaining existing relationships. 

AYAs with cancer experience disrupted educational trajectories and, particularly males, 

indicate a need for assistance with returning to school/work. Moreover, AYAs with cancer 

report feeling isolated and missing out on important normative social activities during their 

cancer treatment. Healthy peer relationships are a key component of late adolescence and 

young adulthood, and a cancer experience can have detrimental effects during this 

developmental stage, including a higher risk of social isolation, concerns with sexual intimacy, 

and relationship strain. As the systematic review mentioned above125, the authors reported 

that the use of social media and online social networking may be a potential avenue for 

supporting AYAs with cancer. 

  

Among the sixteen other studies73,75,87-98,151,152 not included in the systematic reviews125,150 

mentioned above which were also identified, two151,152 of them have shown that AYAs with 

cancer are comfortable with and interact through multiple modes of in-person and web-based 

information support.  

It should be noted that all these results have to be interpreted with caution notably because 1) 

the vast majority of the included studies had difficulties in recruiting an acceptable sample size 

with adequate power to detect significant differences between groups, 2) there were a wide 

range of psychosocial parameters with some being more distant indicators of psychosocial 

well-being (e.g. knowledge on cancer related issues), 3) psychosocial parameters were barely 

examined as primary outcomes, 4) the included studies have not been designed to capture the 

potential heterogeneity in social well-being across cancer types, 5) multimedia-based 

interventions can only target patients with a computer, lap-top, etc. and 6) the concern of the 

identified studies was searching for interventions designed for cancer patients whatever the 

cancer type and/or age. 

In most pediatric oncology centers, psychosocial care of patients and their families is deeply 

integrated into the multidisciplinary treatment and constitutes standard of care153,154. In some 

countries (e.g. Germany), integration of psychosocial care, by psychologists, social workers and 

therapists, is legally mandatory for pediatric oncologic centers. Nevertheless, the group of 

tumours discussed here crosses the age cut off between pediatric oncologic and 

gynecooncologic care, and the group of AYA patients has specific needs. A survey155 sent to all 

ESGO-accredited centres in 2010 highlighted a high interest in psycho-oncology in these 

centres. However, although ESGO centres have a strict curriculum for the certification process 

regarding oncological treatment, this survey highlighted that there are neither defined 

requirements regarding the psycho-oncological training of ESGO fellows nor for the 

certification of the centres regarding psycho-oncological care of the patients, their families, or 

health care providers. 

LoE 2- 

9.2 Previous initiatives 

No previous initiative presenting guidelines on psycho-oncological aspects for management of AYAs with 

non-epithelial ovarian cancers was identified. 

9.3 Development group comments 

In addition to psycho-oncological and psycho-social issues relevant to all groups of AYA cancer patients, 

there are some specific additional challenges for, but not limited to, gynecological cancer patients in 

adolescence and young adulthood. 

These issues are related to:  
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• psychosexual development  

• changes in body image  

• fertility and long-term family-planning/life-planning 

• building up stable intimate relationships 

• autonomy of parents/families 

According to Kazak et al.156, “youth with cancer and their family members should routinely receive 

systematic assessments of their psychosocial health care needs.” Following this standard of care in 

pediatric and adolescent oncology, also young adult gynecological cancer patients should be screened for 

psychosocial problems using valid, age-adapted instruments157-159. Assessment should be followed by 

interventions focusing on the identified needs of the patients156 and taking in mind the specific challenges 

for gynecological cancer patients in adolescence and young adulthood.  

In general, psychosocial care offers a wide range of interventions, including e.g. psycho-education, 

psychotherapy, skills training as well as social counseling and art and music therapeutic approaches. 

Interventions should be only performed by qualified staff-members. For several years, technology-based 

interventions have emerged, that can complement face-to-face contact. Although these are described as a 

separate group of interventions, they often use underlying mechanisms based on traditional approaches, 

which are conveyed via new media. 

9.4 Guidelines 
   

D 
 

Psycho-oncological support tailored to the specific needs should be offered to all AYAs patients, 

and their relatives at each step of the initial treatment and follow-up. 
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10 Germ Cells Tumours 

10.1 Summary of available scientific evidence 

10.1.1 Diagnosis and pathology/Staging 

GCTs tend to be large at the time of diagnosis and progress rapidly. More than 80% of MOGCTs 

manifest in adolescence with abdominal pain and an abdominal mass. Fever, abdominal 

distention, and vaginal bleeding are less common symptoms. The vast majority of MOGCTs are 

unilateral, but they may be bilateral (< 5% of patients). It should be noted that bilaterality is 

more common with DYSs, and it may be associated with (previously undiscovered) sex 

chromosomal aberrations and disorders of sexual development160,161. 

LoE 2- 

  

Various tumour markers may be elevated depending on the type and components of MOGCTs. 

Elevated levels of serum AFP, HCG/β-HCG, and/or LDH can help establishing the diagnosis of 

GCTs20,162-171. It should be noted that LDH is a non-specific marker which is variably elevated in 

GCTs. AFP and HCG are typically elevated in tumours containing components of a YST and CHC, 

respectively. Small amount of serum AFP concentrations are also occasionally mildly elevated 

in ITs without YST. It should be noted that, even among cases with elevated serum markers, 

the number of cells expressing AFP on immunohistochemistry may be low. Conversely, AFP 

and HCG are not elevated in pure CHC and pure YST, respectively.  

LoE 2+ 

  

As part of a systematic review and meta-analysis (12 studies172-183), Guo et al.184 confirmed the 

usefulness of AFP as a tumour marker for detecting ovarian YST. 

LoE1- 

  

YSTs are positive for glypican-3185-189. According to data published by Zynger et al.189, glycipan-

3 has a higher sensitivity (immunohistochemistry) for detecting YST than AFP but is much less 

specific being positive in various other tumour types. Iacobelli et al.190 found that, although 

NUT staining is present in 76% of malignant GCTs, staining is always focal and generally of 

weak intensity, limiting the potential application of NUT as a diagnostic immunomarker in 

GCTs. Several studies191-193 showed that PLAP marks DYS, EC, YST, and CHC, although the 

sensitivity and the expression pattern is variable. It should be noted that the distribution can 

be patchy, and the intensity can be weak. A study165 reported 100% sensitivity of SALL4 for 

DYS, EC, YST, and IT with a strong staining intensity in all tumour cell nuclei except for IT. It 

should be noted that 1) ovarian MT does not express SALL4 and 2) none primary ovarian CHC 

has been included in this study.  

OCT4 is typically strongly positive in DYS165,194,195. CD117 (c-kit) expression in the diagnosis of 

DYS has also been studied193,196,197. Although CD117 expression is present in more than 85% of 

all DYSs, its immunohistochemical expression does not indicate an underlying c-kit gene 

mutation. Its therapeutic significance remains to be determined. It should be noted that the 

combination of CD117 and D2-40 is highly specific for DYS. NANOG is also expressed in most 

DYSs193,198. Chang et al.198 reported that the specificity of NANOG is excellent for DYS. Some 

data192,199 demonstrate that cytokeratin expression in DYSs is not unusual and caution is 

advised when using cytokeratin markers to exclude an epithelial ovarian cancer. In the study 

published by Cossu-Rocca et al.199, CD30 was negative in all DYSs. 

As in DYSs, OCT4 and NANOG nuclear expressions are also present in ovarian EC193,195,198,200,201. 

The majority of ovarian ECs express CD30 and SOX2 although the sensitivity of CD30 is not as 

high as that of OCT4198,201. Conversely, OCT4, D2-40, SOX2, CD30 and NANOG are not expressed 

in ovarian YSTs186,198,201.  It should be noted that CK7 and EMA stains are negative, or focal at 

best, in ovarian YST165,171. 

LoE 2+ 
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Palmer et al.202 found that miR-371∼373 and miR-302 clusters are highly overexpressed in all 

malignant GCTs, compared with normal control tissues and benign GCTs, irrespective of 

patient age, histologic subtype, or anatomic site of the tumour. In combined analyses, the 8 

main microRNAs from these 2 clusters distinguished 74 malignant GCTs from 27 nonmalignant 

samples. The only misclassified case was an adult malignant GCT. 

  

Murray et al.203 reported that all 8 main microRNAs from the miR-371∼373 and miR-302 

clusters could be detected at highly elevated levels in the serum at the time of diagnosis of a 

malignant GCT in a 4-year-old patient, highlighting the potential value of these microRNAs as 

serum biomarkers of malignant GCTs. 

LoE 3 

  

As part of an analysis of somatic copy number aberration (CNA) profiles and whole exome 

sequencing, Van Nieuwenhuysen et al.204 revealed a homogeneous profile with a somatic 

mutation rate much lower compared to many other cancers without any difference between 

DYSs vs non-DYSs205. They identified recurrent mutations in KIT and KRAS which have 

previously been reported as be mutated in ovarian GCTs193,196. Ovarian GCTs do harbor 

relatively more CNAs, compared to their low mutation rate. ITs have a very stable profile 

regarding their CNAs, irrespective of their histological grade, whereas DYSs and YSTs show 

subtype specific CNAs204,206,207. A chromosome 12p amplification is present in all histological 

subtypes (with the highest frequency in DYS) except pure ITs, as previously shown206,208. 
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Several studies209-212 reported that the lobular pattern of DYSs are oberved at CT and at US. 

They are highly vascularized at color and power Doppler US with heterogeneous echogenicity, 

and well-defined borders. Some of these identified studies210,212 observed that at MRI, DYSs 

have low signal intensity relative to muscle on T1-weighted images and are isointense or 

slightly hyperintense on T2-weighted images. After administration of contrast material, septa 

are hypo- or isointense on T2-weighted images and are difficult to appreciate on T1-weighted 

images, with intense enhancement. Kitajima et al.213 described multilocular cystic masses with 

papillary projections and irregular septations that mimic epithelial ovarian neoplasms. 

The presence of fat within a solid tumour is characteristic of an ovarian teratoma, including IT, 

a mixed GCT with immature elements, and malignant degeneration of a mature cystic 

teratoma. At MRI and CT, a large, irregular solid component containing coarse calcifications 

and small foci of fat is observed. The solid component exhibits a great variety of signal 

intensities at T2-weighted MRI and has soft-tissue attenuation at CT. ITs are nonspecific at US 

and ressemble other solid ovarian cancers214-218. 

Concerning the YSTs, the solid components have heterogeneous echogenicity219. Suggestive CT 

signs may be valuable for improving the accuracy of imaging diagnosis of YSTs and may be 

helpful in distinguishing YSTs from other ovarian tumours220,221. YST appears as a large solid-

cystic mass with intratumoral hemorrhage, capsular tear, marked heterogeneous 

enhancement, and enlarged intratumoral vessels on CT images220,221. YSTs are shown as well-

enhancing solid tumours on both CT and MR studies and were associated with prominent 

signal voids on MRI222. Areas of hemorrhage have high signal intensity on T1-weighted MRI. CT 

and MRI allow to observe the bright dot sign which is a common finding. However, it should be 

noted that the bright dot sign is not pathognomonic for YST because other GCTs may exhibit 

similar morphologic characteristic223. Although capsular tears are commonly seen in YSTs, they 

are also not pathognomonic because other ovarian tumours, including benign lesions such as 

mature cystic teratomas, may demonstrate capsular tearing.  

LoE 2- 

10.1.2 Management of early stage 

Surgery: data11,48,224-241 highlighting excellent outcomes in patients (not necessarily focusing on LoE 2+ 
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AYAs) who underwent conservative surgery and/or similar outcomes in these patients and in 

those who underwent mutilating primary surgery, support the use of conservative surgical 

therapy in patients with FIGO stage I-II MOGCT. 

Park et al.242 found that complete surgical staging was independently associated with 

prognosis in patients with apparently early MOGCT (all age groups considered) who did not 

receive adjuvant chemotherapy and suggest that complete surgical staging is mandatory to 

enter in a surveillance strategy without adjuvant chemotherapy. Some authors243-247 

highlighted the importance to perform a comprehensive staging and the need for greater 

education among all surgeons caring for children with malignant ovarian tumours. As reported 

by Billmire et al.244, a central surgical review improves complete data collection and 

assignment of correct tumour stage (more than 10% of patients were ultimately upstaged after 

central surgical review), allowing for prompt initiation of chemotherapy in patients 

determined not to have stage I disease. It has been observed that gynecologic oncologist are 

seven times more likely to perform complete surgical staging procedures, compared with 

pediatric general surgeons245.  

Some studies23,26,248-250 not necessarily focusing on AYAs, suggest that several staging 

procedures could be omitted for apparent early stage patients affected by MOGCTs without 

adverse impact upon survival. Founding that neither retroperitoneal LN excision nor LN 

metastases were independent predictors of survival in patients who were diagnosed with a 

disease confined to the ovaries, Mahdi et al.23 suggest that pelvic lymphadenectomy should 

only be considered for patients who are planned for surveillance after surgery instead of 

chemotherapy. A study250 that specially evaluated the usefulness of omentectomy on prognosis 

of patients with apparently early stage MOGCTs, found that omentectomy did not confer 

survival improvement. Based on these findings, the authors concluded that omentectomy may 

be omitted in these patients. It should be noted that adjuvant chemotherapy was generally 

planned for these patients and, therefore, it may has been able to control microscopic 

metastasis of the omentum, in the situation with the omentum left unremoved. In a cohort of 

apparent early stage MOGCTs, Zhao et al.248 showed that neither complete staging surgery nor 

individual factors, such as peritoneal cytology, omentectomy and pelvic lymphadenectomy, 

were useful prognostic factors for better DFS in apparent early stage MOGCTs. 

As part of a multicentre study, Liu et al.26 compared outcomes in young patients treated with a 

fertility-preserving comprehensive staging surgery (CSS group) which includes an ipsilateral 

adnexectomy, an omentectomy, and a retroperitoneal lymphadenectomy (appendectomy and 

multiple biopsies as required) with patients who received an ipsilateral salpingo-

oophorectomy which includes an ipsilateral adnexectomy, a clinical intraoperative evaluation 

(retroperitoneal LNs, great omentum, peritoneal, and contralateral ovary), a biopsy of 

suspicious sites, and excision of all visible lesions (USO group). In comparison, fertility-

preserving CSS appeared more difficult and could only be performed by gynecologic 

oncologists due to the wider scope of the operation and the higher complication rate. The 

benefit of fertility-preserving CSS to MOGCT patients was not greater than that of USO. Based 

on these findings, the authors concluded that, with the effective protection of adjuvant 

chemotherapy, it is safer and more effective for young patients with MOGCTs to perform an 

ipsilateral adnexectomy and a clinical intraoperative exploration surgery (including 

retroperitoneal LNs, great omentum, peritoneal, and contralateral ovary), a biopsy of 

suspicious sites, an excision of all visible lesions. 

  

The available literature contains very few reports251-254 (including 2 case reports253,254) that 

have investigated the usefullness of intraoperative diagnosis based on imprint cytology and/or 

FSA for ovarian GCTs. As part of a review of cases with a significant diagnostic discrepancy 
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between the intraoperative and the final histological diagnosis, Pavlakis et al.251 found that all 

non teratomatous GCTs were correctly diagnosed on FSA while a diagnostic discrepancy was 

observed in teratomatous tumours. More recently, another study252 confirmed the low 

accuracy of FSA for intraoperative diagnosis of teratomas, and its high accuracy for other GCTs. 

Showing that intraoperative assessment based on imprint cytology for IT has a low sensitivity, 

but a higher sensitivity for other GCTs, the authors suggested that 1) diagnostic approaches 

combining FSA and imprint cytology would be advisable to improve the yield for 

intraoperative diagnosis and 2) imprint cytology of macroscopically different areas would 

reduce the error. 

  

Adjuvant chemotherapy: the survival of AYAs with malignant GCTs has increased significantly 

over the last two decades notably due to the use of effective multiagent chemotherapy. Initially, 

the addition of cisplatin and vinblastine to vincristine, dactinomycin, cyclophosphamide, and 

doxorubicin as couplets every 3 weeks led to a 4-year event-free survival (EFS) of 63% for 

patients with ovarian GCTs255. The Pediatric Oncology Group (POG) and Children’s Cancer 

Group (CCG) evaluated a combination therapy with standard dose cisplatin combined with 

etoposide and low-dose bleomycin notably in children with localized MOGCT and reported 

survival outcomes by stage as follows25: 

• Stage I: 6y-EFS: 95.1%, 6y-OS: 95.1% 

• Stage II: 6y-EFS: 87.5%, 6y-OS: 93.8% 

This modified chemotherapy regimen (modified Einhorn regimen256) includes a 67% reduction 

of the total bleomycin dose when compared with adult protocols because of concerns of 

pulmonary toxicity in young children. In this POG/CCG study25, bleomycin was given only on 

day 1 of each cycle to limit pulmonary toxicity. No major pulmonary toxicity was reported.  

More recently, several experiences257-259 in management of early stages (I-II) pediatric and 

adolescent girls with MOGCTs including FSS and platinum-based chemotherapy (PEB protocol) 

reported also excellent survival outcomes with favorable reproductive outcomes regardless of 

histologic type. Although normal ovarian and reproductive function is anticipated in most 

patients who undergo adjuvant chemotherapy, it should be noted that this protocol can create 

a risk of recovery of ovarian function and may cause ovarian damage in the long term as well 

as fatal bleomycin pulmonary toxicity and secondary malignancies such as 

leukemia25,64,227,233,234,236,237,260-270. 

LoE 2+ 

  

Other single institution experiences271-274 reported also excellent oncologic and reproductive 

outcomes of children and young adolescents with stage I MOGCTs. However, it should be noted 

that the results of these studies271-274 have to be interpreted with caution notably due to high 

heterogeneity of treatments applied to the patients. These survival and reproductive data are 

congruent with other published studies6,64,172,227,233,234,236,237,249,264-268,275-284, all age and/or stage 

groups considered. A report from the first Italian Pediatric Study285 showed that incomplete 

resection in IT is an important risk factor of relapse or death. The authors mentioned that 

adjuvant chemotherapy might be useful in partially resected IT, because the microscopic foci of 

malignant tissue can be present in the residual mass. However, the number of patients treated 

with chemotherapy was not sufficient to evaluate the efficacy of chemotherapy in avoiding 

malignant relapse. 

LoE 2- 

  

Surveillance after initial surgery: identifying the groups of patients, according to different 

histotypes and stages, who really benefit from chemotherapy, is a critical issue. According to 

available data8,275,277,286-291, approximately 1 in 5 patients with stage I MOGCT relapses after 

surgery alone followed by surveillance. However, nearly 9 out of 10 patients with recurrent 

disease were successfully salvaged by chemotherapy with or without secondary surgery. It has 
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been reported that between 56% and 98.7% of patients with stage I pediatric MOGCTs could 

be spared adjuvant chemotherapy with a surgery and surveillance strategy without 

compromising the OS rate, if strict surgical staging guidelines and tumours marker criteria are 

met. The authors mentioned that life-threatening early and late effects of chemotherapy 

remain a challenge. It should be noted that the surgery alone followed by surveillance strategy 

has been mostly evaluated in children and young adolescents with stage I MOGCTs. Among the 

studies275,287,290 reporting the anatomical locations of recurrent disease, the available data 

seem to suggest surveillance should be focused not only on intraperitoneal recurrence, but also 

on nodal extraperitoneal recurrence although most recurrent disease was limited to the 

peritoneal cavity. 

  

Two studies292,293 that did not describe analysis taking into account patients with stage I 

specifically, were also identified. As part of a pooled analysis of pediatric and adult clinical 

trials, Pashankar et al.292 found that the administration of postoperative chemotherapy did not 

decrease the risk of relapse in the pediatric cohort of patients with ovarian ITs. There is no 

data taking into account patients with stage I specifically. The 5y-EFS and OS were 91% and 

99%, respectively, for the pediatric cohort. Among the 9 pediatric patients treated with surgery 

alone, who relapsed (10%), 8 patients were salvaged (88.9%), including 3 with surgery alone. 

It should be noted that there were no relapses in grade 1 or 2 patients, regardless of stage. 

Among grade 3 patients, the 5y-EFS was 92% for stage I/II and 52% for stage II. Twenty-one 

percent of the pediatric patients with grade 3 relapsed (as compared to 20% in the adult 

cohort). Similarly to this study, another pediatric study has shown no benefit of adjuvant 

chemotherapy postoperatively in the management of ovarian ITs. In a nonrandomized study, 

Göbel et al.293 included 76 patients treated by surgery alone and 40 patients who received 

adjuvant chemotherapy. There was no reduction in the number of subsequent relapses in the 

group receiving adjuvant chemotherapy. However, it should be noted that risk factors were not 

balanced between the 2 treatment groups in this study. 

The feasibility of omitting chemotherapy in patients, with teratoma even for those with a 

malignant somatic component in case of complete resection, emerged from the Italian Pediatric 

Studies285,294. The reports from the first and the second Italian Pediatric Studies285,294 reported 

much the same percentages of cases of microscopically or macroscopically incomplete 

resection (9% vs. 10%), and of patients among them who relapsed (37% vs. 35%), confirming 

the high risk of relapse in this subset of patients.   

LoE 2- 

10.1.3 Management of advanced stage 

Surgery: residual tumour after the primary surgery significantly influences survival 

outcomes11,172,235,281. Data highlighting excellent outcomes in patients (not necessarily focusing 

on children and adolescents) who underwent conservative surgery and/or similar outcomes in 

these patients and in those who underwent nonconservative surgery, support the use of 

conservative surgical therapy in patients with advanced stage MOGCT, all histological types 

considered11,48,229-238,295-297. Bilaterality is rare in MOGCTs but it represents a critical surgical 

issue160,298,299. Bilateral MOGCTs have been reported to be more likely associated with 

advanced-stage disease than unilateral tumours and DYSs than other histological 

subtypes160,299. There is no available evidence highlighting a benefit in terms of recurrence rate 

and survival for patients treated with radical treatment.  

LoE 2+ 

  

There are very few available data299,300 about safety and efficacy of cystectomy in bilateral 

MOGCTs. Beiner et al.300 reported bilateral ovarian involvement in 8 patients affected by IT, 

who underwent cystectomy only, at their initial surgery. Five of these patients received 

adjuvant chemotherapy, and all cases were disease free after a median follow-up duration of 

4.7 years. In the study published by Sigismondi et al.299, only 2 patients (with IT and DYS 
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histology, respectively) underwent USO and contralateral cystectomy and were still free of 

disease after 24 and 48 months from initial diagnosis. It should be noted that the authors 

emphasized when opting for this approach that second look surgery may be recommended 

after chemotherapy to evaluate the residual ovary. 

  

Neoadjuvant chemotherapy: unlike epithelial ovarian cancer data is scarce regarding the role of 

NACT in advanced MOGCTs. Talukdar et al.301 attempted NACT in patients who had extensive 

intra-abdominal disease and were considered unsuitable for FSS. Following NACT, 21 tumours 

had a response, with an achievement of complete response in 16 (69.6%) and pathological 

complete response in 13/16 patients (81.25%). Eighteen of 21 patients could undergo FSS and 

have resumed menstruation. Similar outcomes were reported in patients who received NACT 

(PEB protocol) followed by FSS and in patients treated with standard approach (initial surgery 

and adjuvant chemotherapy) during the same period. No difference was also observed in 

response rates (complete response + partial response) for patients with DYS vs. non-DYS 

histological subtype, both treatment groups. As part of a study including notably 27 patients 

who received NACT (PEB protocol) due to advanced disease in form of ascites or large mass, 

Lakshmanan et al.238 observed a pathological complete response in 22.2% (6/27) of patients 

receiving NACT. 

LoE 2- 

  

Interpretation of the results from the other identified studies302-304 is limited notably by the 

very small number of patients evaluated (≤ 3 patients received NACT followed by sugery). 

However, the authors suggest that NACT followed by FSS could be an option for patients with 

advanced initial unresectable MOGCTs. 

LoE 3 

  

Adjuvant chemotherapy: a small pediatric study305 including children with advanced solid 

tumours suggested that the use of high-dose cisplatin and etoposide was associated with 

acceptable toxicity. 
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The POG/CCG designed a randomized trial10 comparing high-dose PEB and standard-dose PEB 

in children and adolescents with stage III and IV malignant GCTs. Although this randomized 

comparison was not designed to have sufficient sample size and power to test for differences 

within each of the smaller subsets (ovarian, testicular, and extragonadal), the authors 

suggested that there was a trend toward improved EFS and OS favoring high-dose PEB in the 

ovarian subset. The small number of patients with each histologic subtype makes meaningful 

comparisons regarding response and histology difficult. Among the patients with ovarian GCT, 

2 patients randomized to PEB did not present a tumour response (2 of 36 patients), compared 

with no patients treated with high-dose PEB (0 of 34 patients). The use of high-dose PEB was 

associated with more hematologic and nonhematologic toxicities. 

LoE 1- 

  

Pooling data from six GCT trials8,10,265,306-308 (whose the POG/CCG trial10 mentioned above), 

Shah et al.309 compared clinical outcomes between platin-based (carboplatin vs. cisplatin) 

strategies across all age groups (children, adolescents, young adult women) for advanced-stage 

DYS. Fifty-six patients received carboplatin-based and 70 patients received cisplatin-based 

chemotherapy regimen. The majority of the patients were between the age of 11-25 years 

(57.1%); 12.7% were < 11 years, and 30.2% were over the age of 25 years. This pooled 

analysis309 demonstrated that patients with advanced-stage DYS have an excellent 5y-EFS and 

5y-OS, across all age groups, with both cisplatin- and carboplatin-based strategies. As part of 

subgroup analyses, carboplatin-based chemotherapy regimens are not shown to be inferior to 

cisplatin-based chemotherapy regimens in the treatment of advanced-stage DYS across all age 

groups (children/adolescents and adults). 
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10.1.4 Management of refractory/recurrent disease 

Surgery: residual tumour after secondary surgery appears to be a poor prognostic factor for 

survival282,310-312. Current available literature278,282,310-323 evaluating the role of salvage surgery 

in GCTs does not provide satisfactory evidence for the long-term survival benefit of secondary 

CRS in patients with advanced stage recurrent non-DYS tumours. The value of secondary 

salvage cytoreduction for patients who have residual tumour after adjuvant chemotherapy is 

unclear, particularly for pure DYSs and EC. Available data278,313-322 on the role of salvage 

surgery in patients with ITs who received secondary surgical debulking after failure of primary 

therapy highilight that a high proportion of recurrences can be salvaged with secondary 

cytoreduction and platinum-based chemotherapy, especially when optimal debulking can be 

achieved. 

LoE 2- 

  

Chemotherapy: building on the results of prior studies that demonstrated that platinum- and 

etoposide-based therapy improved survival in the treatment of refractory or recurrent 

testicular GCTs, similar regimens were evaluated for their role in management of metastatic or 

recurrent MOGCTs, although available data are very limited, as highlighted by Simone et al.324. 

It should be noted that interpreting the available data can be confusing as most studies 

enrolled patients (all age groups considered), with both early and advanced/recurrent disease. 

A phase II study325 showed the activity of the high-dose cisplatin, vinblastine, bleomycin, and 

etoposide regimen in 4 patients who relapsed after either surgery alone or surgery plus 

radiation. Three patients were alive and disease free 72-89 months from diagnosis and the 

other patient succumbed to progressive disease. In a second study326, the same team of 

researchers evaluated the effects of cisplatin-based chemotherapy in the treatment of six 

patients who had relapses. Four had a relapse after surgery alone and 2 after surgery plus 

radiotherapy. Three patients achieved a clinical complete response after actinomycin D, 

cyclophosphamide, vinblastine, bleomycin, and cisplatin or PEB. A partial response was noted 

in one patient who received vinblastine, bleomycin, and cisplatin. Three treatment failures 

were noted, with one death related to treatment toxicities, one due to primary failure, and one 

due to relapse. 

Vicus et al.278 reported 4 malignant recurrences all occuring within 22 months of the primary 

surgery. The recurrence was successfully treated in one patient with a combination of surgery 

(hysterectomy and removal of the contralateral ovary) and chemotherapy (vincristine, 

actinomycin D, and cyclophosphamide). Primary and salvage chemotherapy regimen has been 

reported as an independent prognostic factor for the patients with chemorefractory MOGCTs 

in a small study310. When offered standard PEB/cisplatin, vinblastine and bleomycin regimen 

as salvage chemotherapy, patients with chemorefractory disease after non-PEB/cisplatin, 

vinblastine and bleomycin first-line chemotherapy had better prognosis. In a case series322, 

four confirmed recurrences were recorded. All but one, of the 4 recurrences occurred within 

one year of diagnosis. With secondary cytoreduction and platinum based chemotherapy, it was 

possible to salvage most recurrences (75%).  

In the study published by Murugaesu et al.327, all patients who experienced tumour relapse 

received standard-dose salvage chemotherapy but long-term disease control was only 

achieved in two patients (10%). Within this study327, 4 patients underwent salvage high-dose 

therapy but only on patient achieved long-term remission. Given that all patients had received 

prior conventional salvage chemotherapy, it is unclear if these results could have been 

improved with earlier introduction of HD-CT. Lai et al.282 reported two patients successfully 

salvaged with HD-CT and surgery. All the 5 patients who relapsed after primary chemotherapy 

yet did not receive salvage HD-CT died of cancer. 
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More recently part of a small study including 3 adolescents and 10 adults, Reddy 

Ammakkanavar et al.328 suggested that patients with recurrent MOGCTs can achieve long-term, 

disease-free survival and probable cure with HD-CT as salvage chemotherapy. Eleven patients 

had YST histology and 2 patients had nongestational CHCs. Patients treated with HD-CT as 

initial salvage treatment for platinum sensitive disease (progression-free interval > 4 weeks) 

received one cycle of vinblastine, ifosfamide, and cisplatin. HD-CT consisted of tandem courses 

of carboplatin and etoposide intravenously for 3 consecutive days, following by stem-cell 

infusion. Seven patients achieved complete response, including all 5 patients with platinum-

sensitive disease. Four remain disease free at 12, 22, 120 and 270 months after receiving only 

HD-CT. Three of the 5 patients who received HD-CT as first-line salvage therapy remain 

continuously disease free, compared with only one of eight treated at a later time. 

In a series of 44 patients with recurrent or refractory MGCTs, including 8 ovarian GCTs, 

Wessalowski et al.329 studied the response to regional deep hyperthermia in combination with 

cisplatin-based chemotherapy. At 5 years, event-free survival and OS were 62% and 72%, 

respectively. Notably, the response and cure rates decreased with multiple relapses329. Sears et 

al.330 reported an adult patient with relapsed platinum refractory YST who was successfully 

salvaged with HD-CT and stem cell-rescue regimen (no evidence of disease for over 2 years). 

10.2 Previous initiatives 

Four previous initiatives331-334 presenting guidelines for management of patients with GCTs (not 

necessarily focusing on AYAs) were identified. 

10.3 Development group comments 

The risk of growing teratoma syndrome is about 12% of patients with IT during or after chemotherapy335. 

An active follow-up during treatment is necessary in case of teratoma compound and a surgical resection 

as complete as possible is required to avoid complications in case of enlargement during or after 

chemotherapy. 

10.4 Guidelines 

10.4.1 General principles of management 
   

� 
 

Due to the rarity of the various non-epithelial ovarian tumours, the patients should be referred to 

a specialized centre, with a multidisciplinary setting, involving adult and/or pediatrician 

expertise. 
   
   

� 
 

Therapy should be adequately monitored by trained oncologists. 
   
   

� 
 

Patients should be staged according to the FIGO 2014 staging system. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, a panel of serum markers should be 

performed as detailed below. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, abdominal and pelvic US, abdominal and 

pelvic MRI and chest X-ray or low dose chest CT scan, are recommended before surgery. 
   

  

 

� 
 

In case of the presence of a cystic component in the suspicious tumour mass, diagnostic puncture 

is to be avoided. 
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� 
 

Surgical approach should be carefully selected on the basis of initial imaging to avoid 

intraoperative rupture of the tumour. Thus, oophorectomy should be preferred to 

cystectomy/tumorectomy. Biopsies of the tumour are contraindicated, expect in patients having 

metastatic disease. 
   
   

� 
 

Median laparotomy is the preferred option. A minimally invasive approach is an acceptable 

option only if: 

• Full exploration of the peritoneal cavity has been done 

• The removal of the tumour is performed without rupture  

• No morcellation of the specimens occurs during the removal 

• The surgeon is trained in laparoscopic surgery 
   

  

 

� 
 

Staging of tumours includes collection of ascites or obtaining peritoneal washing on entry into 

the peritoneal cavity, examination of the peritoneal surfaces, biopsy of diaphragmatic 

peritoneum, paracolic gutters, pelvic peritoneum, examination and palpation of lymph nodes, 

sampling of enlarged lymph nodes, inspection or palpation of the omentum, removal of adherent 

or abnormal omentum, inspection of the contralateral ovary with biopsy of abnormal appearing 

areas. 
   
   

� 
 

Before manipulating the tumour, peritoneal fluid should be submitted for cytological 

examination. If there is no fluid in the abdominal cavity, peritoneal washing should be 

performed. 
   
   

D 
 

FSS (saving the uterus and at least a part of one adnexa) is the first surgical option for 

consideration when awaiting the permanent histologic results. 
   
   

� 
 

In case of macroscopic extraovarian disease, a precise description of the spread (location and 

size) should be clearly documented. At least, biopsy of the extraovarian disease should be 

performed. 
   
   

� 
 

Supportive care should take into consideration delayed side effects. The use of steroids should be 

avoided, if possible. 
   
   

� 
 

Oncofertility counseling has to be offered to all young patients. 
   
   

D 
 

Psycho-oncological support tailored to the specific needs should be offered to all AYAs patients, 

and their relatives at each step of the initial treatment and follow-up. 
   
   

� 
 

If tumour markers are elevated at diagnosis, they should be measured after surgery and before 

the start of surveillance or any adjuvant treatment. In the case of adjuvant chemotherapy, 

tumours markers should be measured before each cycle of treatment. In responders, the 

decrease of tumour markers should be in line with their half-life. 
   
   

� 
 

Adolescents with GCT or SCST should be treated, whenever feasible, within clinical trials. The 

aims of clinical trials in “high-risk” patients should be to improve efficacy while maintaining the 

degree of safety already accepted. The aims of clinical trials in “low-medium risk” patients should 

be to maintain the efficacy while decreasing the toxicity. When no clinical trials are open, clinical 

data should be reported to clinical registries. 
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10.4.2 General principles of pathological evaluation 
   

� 
 

Tumours should be classified according to the 2014 WHO classification (see Appendix 4). 
   
   

D 
 

Confirmation of diagnosis by a specialist gynecological pathologist or a paediatric pathologist is 

strongly advised given the rarity of these neoplasms and the significant risk of misdiagnosis. 
   
   

D 
 

Histochemical staining should be performed and molecular tests could be necessary for 

diagnosis. 
   
   

D 
 

With certain tumour types, a familial tumour syndrome should be considered and genetic 

counseling and germline mutation analysis are advised. 

10.4.3 Diagnosis and pathology/Staging and work-up 
   

D 
 

In mass suspected to be a MOGCT (bulky ovarian mass with a solid component), the preoperative 

diagnostic work-up should include, in addition to abdominal and pelvic US, an abdomino-pelvic 

MRI with thoracic CT scan, and the tumour markers AFP, HCG and β-HCG, inhibin, and LDH. 
   
   

D 
 

Preoperative pelvic MRI could be helpful to look for potential bilateral involvement (in DYS and 

teratoma) and better characterize the mass to guide the surgical strategy (choice of approach). 
   
   

� 
 

There is no indication for PET-CT because of a low negative predictive value in GCT. 
   
   

C 
 

MOGCTs may be difficult to diagnose and immunohistochemical markers can be of value: 

• SALL4 is typically positive in all of the MOGCTs, including the immature neuroepithelium in 

ITs. 

• OCT3/4, PLAP, D2-40, NANOG and CD117 are commonly positive in DYS. 

• AFP is commonly positive in YST and PLAP is positive in a lower percentage of cases. 

• OCT3/4, CD30, NANOG and SOX10 are usually positive in EC. 

• CHCs are typically immunoreactive with HCG and inhibin. 
   
   

� 
 

In general, because of overlap between the various markers and unexpected aberrant staining 

patterns, it is best to use panels of markers rather than rely on individual markers.  
   
   

D 
 

There are a number of incompletely characterized chromosomal and genetic abnormalities in 

GCT, the clinical significance of which have not yet determined. The most frequent chromosomal 

aberration in malignant GCTs I gain of 12p, mostly representing i(12p). As MGCTs may arise in 

the context of gonadal dysgenesis (e.g. Swyer syndrome), genetic evaluation for sex 

chromosomal aberrations should be recommended. 

10.4.4 Management of early stage 
   

D 
 

In case of presence of a solid or partially ovarian solid mass in US, an additional MRI should be 

performed. 
   
   

� 
 

With a suspicious ovarian mass on MRI, surgery is required. 
   
   

C 
 

Surgery is the initial treatment of early stage ovarian GCT. 
   
   

� 
 

The choice of the approach should be carefully evaluated to avoid any rupture during the 
surgery. 

   
   

C 
 

In case of bilateral tumours, BSO is strongly discouraged and the preservation of at least a part of 

one ovary should be promoted. 
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C 
 

In case of solid unilateral tumour, total in-bloc oophorectomy is the treatment of choice and 

cystectomy should be avoided. 
   
   

C 
 

Unilateral oophorectomy with preservation of the controlateral ovary and the uterus is now 

considered as the standard surgical treatment for young patients with MOGCT. 
   
   

� 
 

In case of bilateral tumours, genetic analysis for sex chromosomal aberrations should be 

performed in combination with genetic counseling and psychological support. Due to the risk of 

gonadoblastoma and DYS, in case of dysgenetic gonad, BSO could be performed. 
   
   

� 
 

In the case of initial cystectomy without indication of adjuvant treatment on the basis of the final 

pathology report and the normalization of the serum tumour markers, additional surgery to 

remove the residual ovary is required if complete resection cannot be guaranteed. 
   
   

� 
 

When adjuvant treatment is required, the need for additional surgery to remove the residual 

ovary should be rediscussed. 
   
   

� 
 

For MT, there is a risk of bilateral involvement and postoperative US monitoring of both ovaries 

is recommended. 
   
   

C 
 

If a tumour is likely to be malignant (secreting, tissular or mixed, important extraovarian 

spread), laparotomic approach is appropriate for removal of the tumour for staging and to 

minimize the risk of intraperitoneal spillage of tumour content. 
   
   

� 
 

For masses where the risk of malignancy is low but uncertain, a hybrid minimally invasive 

approach (laparoscopy or robotic) could be discussed. 
   
   

� 
 

Reoperation for comprehensive surgical staging with lymphadenectomy when the diagnosis is 

made postoperatively is to be avoided. 
   
   

C 
 

Nodal dissection should be carried out only where there is evidence of nodal abnormalities 

during surgical exploration and/or CT scan (lymphadenopathy). 
   
   

� 
 

The presence or absence of lymphovascular space involvement (LVSI) should be reported. 
   
   

C 
 

In completely stage IA neoplasms and with normalizing or negative postoperative tumour 

markers, active surveillance is the preferred approach. 
   
   

� 
 

In stage IA YST and non-compliant patients, adjuvant treatment is an optional management. 
   
   

� 
 

The management of stage IB neoplasms (rare cases) is complex and should be discussed 

according to the histotype of the tumours in both ovaries. 
   
   

� 
 

Active surveillance is an option in IC1 tumours. 
   
   

C 
 

Patient with stage IC2 and IC3 MOGCT of all types should receive adjuvant chemotherapy. 
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10.4.5 Management of advanced stage 
   

C 
 

FSS should be considered even in the case of advanced disease because of the high 

chemosensitivity of MOGCT. 
   
   

� 
 

Systematic ovarian biopsy is not necessary when the contralateral ovary is macroscopically 

normal. 
   
   

C 
 

In the case of macroscopic bilateral ovarian disease (mainly DYS), preservation of at least a 

healthy part of one ovary (USO and controlateral cystectomy) and the uterus should be 

encouraged - unless genetic analysis reveals a male karyotype. 
   
   

� 
 

Because of the high chemosensitivity of MOGCT, extensive cytoreductive surgery should be 

avoided during initial management. 
   
   

� 
 

Debulking surgery is only required in rare cases of residual disease after chemotherapy. 
   
   

� 
 

A careful close surveillance could be discussed for patients with DYS with residual disease on 

imaging following treatment because these residues are usually non-viable. 
   
   

C 
 

In adults, standard chemotherapy for stage III-IV disease is bleomycin, etoposide and platinum 

(BEP) for 4 cycles with bleomycin omitted after cycle 3 (total cumulative dose 270 IU) to avoid 

lung toxicity. 
   
   

C 
 

Another option is cisplatin, etoposide and ifosfamide (PEI) as used in pediatric protocols. 
   
   

� 
 

Patients with raised tumour markers at presentation who do not achieve negative markers after 

cycle 4 are considered failure. 
   
   

� 
 

In cases of IT with extra ovarian disease which comprises gliomatosis peritonei (morphologically 

benign glial tissue), complete surgical resection of the peritoneal disease is not required, but 

large and multiple biopsies should be performed to ensure that all the tissues are mature and 

glial. 

10.4.6 Management of refractory/recurrent disease 
   

� 
 

In cases of IT or mixed tumours with an IT component with subsequent recurrence and normal 

serum markers, a growing teratoma syndrome should be suspected (presence of exclusively 

mature elements in extraovarian sites following chemotherapy treatment). 
   
   

� 
 

In this situation, the treatment is exclusively surgical resection provided that on histological 

examination all the tissues are MT. 
   
   

� 
 

The surgical resection should be conservative preserving the uterus and a part of one ovary if 

technically feasible. 
   
   

D 
 

The aim of the surgery should be complete macroscopic resection of the extraovarian disease to 

avoid the complication of continuous enlargement. 
   
   

� 
 

The surgical resection is also essential to have histological confirmation before starting an 

additional treatment. 
   
   

� 
 

All the specimens should be carefully examined histologically in case of only pure mature tissues 

are present. 
   
   

D 
 

There is no defined treatment strategy for patients who relapsed after completion of 

chemotherapy. 
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D 
 

Treatment options to be considered can include platinum-based combinations. 
   
   

D 
 

Intensified chemotherapy with stem cell support can be considered. 
   
   

D 
 

The role of salvage surgery in recurrent disease is not defined. 

10.4.7 Follow-up 
   

� 
 

The active surveillance program in the management of ovarian GCTs is based on clinical 

examination, tumour markers and imaging as follows:  
 

 Clinical 

examination 

Pelvic US Tumour 

markers 

Chest X-ray /  

low dose CT 

MRI/CT 

abdomen/pelvic 
      

      

      

First 6 mos      
surgery only Monthly* Monthly* Monthly* Every 6 mos Every 6 mos 
other treatments Every 2 mos Every 2 mos Every 2 mos Every 6 mos Every 6 mos 

      

      

      

6th-12thmos Every 2 mos Every 2 mos Every 2 mos Every 6 mos Every 6 mos 
      

      

      

2nd year Every 3 mos Every 3 mos Every 3 mos Every 6 mos - 
      

      

      

3rd year 3-6 mos 3-6 mos 3-6 mos Every 6 mos - 
      

      

      

4th-5th year Every 6 mos - - - - 
      

      

      

6th-10th year Yearly - - - - 
    

  

* until tumour markers are normalized, then every 2 months.  
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11 Sex Cord-Stromal Tumours 

11.1 Summary of available scientific evidence 

11.1.1 Diagnosis and pathology/Staging and work-up 

As other ovarian tumours, SCSTs may lead to ovarian torsion and may thus result in sever 

acute abdominal pain336. The vast majority of juvenile GrCTs present as unilateral tumours at 

diagnosis and can macroscopically range from solid masses to multilocular cystic lesions and 

exclusively cystic masses, although homogeneous solid lesions and unilocular cysts are less 

common. As juvenile GrCTs are often hormonally active, the patients can have features such as 

breast swelling, development of pubic and axillary hair, vaginal secretions, irregular vaginal 

bleeding, somatoskeletal changes, or other secondary sex characteristics337-347. Nearly all cases 

of SLCTs are also unilateral. Only few rare cases348,349 of bilateral SLCTs have been reported, 

caused by androgen secretion, primary or secondary amenorrhea may occur, and some 

patients present with hirutism and severe acne350. The risk of syn- or metachronous bilateral 

tumours is higher in SLCTs (>10%) than in other SCSTs350. 

LoE 2- 

  

As part of a meta-analysis (4 studies351-354), Hu et al.355 found that aberrant SF-1 expression 

was significantly higher in ovarian SCSTs as compared to that of ovarian cancer, suggesting 

that SF-1 expression may serve as a marker in the differential diagnosis between ovarian SCST 

and ovarian cancer. 

LoE 1- 

  

Adult GrCTs are commonly associated with FOXL2 mutations and SLCTs, especially moderately 

and poorly differentiated, with DICER1 mutations29,356-382. Some juvenile GrCTs and 

gynandroblastomas have been shown to exhibit FOXL2 or DICER1 mutations but these may 

represent misdiagnosed adult GrCT or SLCTs, respectively366,374-386. Schultz et al.387 proposed 

that if patients are diagnosed with germline DICER1 mutation, they should be offered specific 

counceling for screening of associated disorders and second cancers. 

LoE 2+ 

  

Sex cord tumours with annular tubules may be associated with Peutz-Jegher syndrome388-390. 

Multiple enchondromatosis (Ollier disease) and Maffucci syndrome can be associated with an 

increased risk of juvenile GrCTs391-398. 

Available data399-406 show that GrCTs most typically appear as large, multilocular masses with 

thick, irregular septations and solid components at CT and US. A typical magnetic resonance 

feature is a sponge-like multilocular cystic mass filled with some blood clots although MRI 

findings of adult GrCTs can vary from entirely cystic to entirely solid according to histologic 

variations404,407-409. GrCTs can have foci of high signal intensity on T1-weighted images402,407,410. 

The solid tumour components are usually isointense but thickened septations may be 

hypotense, reflecting rich fibrous stromata characterizing the SCST group402.  

There are very few available data411-415 describing the imaging feature of the SLCTs. On MRI, 

they usually appear as solid masses and their signal intensity at T2-weighted imaging varies, 

depending on the amount of fibrous stroma. The solid components of the tumours display 

isodense on CT, iso- or slightly low signal on T1-weighted images, high or slightly high signal 

intensity on T2-weighted images, and have marked or moderate heterogeneous and constant 

enhancement on the contrast study414. However, noticeable high signal intensity on T1-

weighted images and low signal intensity on T2-weighted images because of hemorrhage can 

also be observed415. It should be noted that SLCTs in patients with virilization are commonly 

small and difficult to visualize with US and CT411-413. These small virilizing SLCTs may be easily 

detected using color Doppler US rather than transvaginal US alone411,413. 

LoE 3 
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11.1.2 Management of early stage 

Surgery: available data338,339,347,416-432 highlighting excellent outcomes in patients (not 

necessarily focusing on children and adolescents) with stage IA GrCT or SLCT who underwent 

conservative surgery and/or similar outcomes in these patients and in those who underwent 

nonconservative primary surgery, suggest that the conservative surgical therapy with sparing 

the contralateral ovary and uterus is appropriate after informed discussion with the patient. 

There is no evidence that any treatment other than FSS is of benefit in terms of survival. 

Moreover, it should be noted that radical treatments impact negatively their long term QoL 

with increased morbidity. A laparotomic approach was systematically used, excepted for very 

few patients with stage IA SLCT or juvenile GrCT for whom a laparoscopic surgery was 

successfully performed420,431. It should be noted that the laparoscopic approach requires 

training and skilled surgeons, expert in laparoscopic surgery, gynecological oncology and in 

pediatric diseases. Sampling of any peritoneal fluid or of peritoneal washings are required to 

exclude microscopic peritoneal spread. 

Available data27,432-448 suggest that routine lymphadenectomy could be unnecessary in the 

primary surgical management, given its absence of beneficial effect on survival and the rarity 

of LN metastases in early stages, suggesting that node dissection should be performed only in 

cases with evidence of nodal abnormality upon imaging or intraoperative examination. 

LoE 2+ 

  

Adjuvant chemotherapy: the selection of early-stage SCST patients for any postoperative 

treatment is a critical issue. Tumour rupture is an event portending a poor prognosis for these 

patients. As part of the TGM-95 study, Fresneau et al.449 observed that all patients with juvenile 

GrCT and SLCTs experiencing tumour rupture before or during the initial surgery but without 

malignant ascites or peritoneal metastases and who did not received any adjuvant 

chemotherapy, have relapsed. Conversely, all patients with evidence of tumour rupture 

without malignant ascites or peritoneal metastases, receiving adjuvant chemotherapy, did not 

relapse, suggesting that adjuvant chemotherapy might be efficient to prevent relapse of 

juvenile GrCT as well as SLCTs with perioperative tumour rupture. In a series from the MAKEI 

study, which mainly included juvenile GrCTs, Schneider et al.450 suggested also that 

chemotherapy should be considered in patients with stage IC SCST with preoperative rupture 

or malignant ascites, especially those with high mitotic activity. 

Including patients from the German MAKEI studies, French TGM protocols, Italian TREP 

registry and the Polish pediatric rare tumour study group, an analysis of the European EXPeRT 

initiative350 showed that a tumour progression is observed in almost one in two patients with 

stage IC SLCT. The risk seemed to be comparable for both, patients with preoperative or 

intraoperative spillage, suggesting that adjuvant chemotherapy could be considered in these 

patients, irrespective to the time of tumour rupture. It should be noted that this observation 

stands in contrast to juvenile GrCTs, in which an intraoperative spillage is not correlated with 

adverse outcome, as reported by the previously cited series from the MAKEI study450.  

Several studies or case reports416,429,430,432,438,444,451-459 not necessarily focusing on children and 

adolescents have shown that patients with stage IC SCSTs associated with poor prognostic 

factors like high mitotic index have a high risk of relapse and may benefit from adjuvant 

treatment. Moreover, adjuvant therapy may be also considered in stage I SLCTs that are poorly 

differentiated or contain mesenchymal heterologous elements and for neoplasms of 

intermediate differentiation that have ruptured350.  

LoE 2+ 

  

Surveillance after initial surgery: some authors337-339,347,350,417,418,432,449,450,460-463 suggested that 

adjuvant chemotherapy may not be required for patients with stage IA GrCT or SLCT, 

regarding their excellent prognosis after surgery alone. The issue whether stage IC1 juvenile 

LoE 2+ 
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GrCT may also be put on surveillance is still open. 

11.1.3 Management of advanced stage 

Surgery: management of advanced stage with surgical debulking removing of as much tumour 

as possible safely, followed by subsequent adjuvant therapy was widely applied as standard 

therapy337,339,345,421,449,463-465. 

LoE 2- 

  

Powell et al.466,467 reported a case of long-term survival of a teenager with stage III juvenile 

GrCT treated with aggressive debulking and thorough staging, but conservative sugery relative 

to the uterus, contralateral uninvolved ovary, and fallopian tube, plus combination 

chemotherapy, and suggested that conservative debulking surgery followed by an adjuvant 

treatment might be a reasonable alternative approach in selected cases after informed 

discussion with the patient. 

LoE 3 

  

Adjuvant chemotherapy: given to the rarity of advanced-stage tumours, very little 

evidence337,339,345,346,350,449,450,463,464,466,467 is available to define the optimal role of 

chemotherapy. As part of the TGM-95 study449, all patients with peritoneal dissemination who 

received platinum and etoposide-based chemotherapy had no evidence of disease at the last 

follow-up. Data published by Calaminus et al.339 suggested that multidrug chemotherapy 

including cisplatin-based regimens may be useful to enhance treatments results of advanced 

stages. A report from the Italian TREP Project346 showed that a cisplatin-based chemotherapy 

was useful in patients with residual disease after surgery or metastatic spread. Several other 

series350,450,463 about childhood ovarian SCST, including notably the report of the EXPeRT 

initiative350, highlighted that cisplatin-based chemotherapy seemed to be effective in 

advanced-stage tumours.  

It should be noted that there are also available published data429,458,468-480, not focused on 

children and adolescents, showing a benefit of the administration of postoperative 

chemotherapy (including generally platinum-based regimens) for patients exhibiting advanced 

stage disease.  

LoE 3 

11.1.4 Management of recurrent disease 

Surgery: surgery is widely considered as the first treatment choice as part of a multimodality 

therapy on the time of the recurrence (all age groups considered)429,470,481-491. 

LoE 3 

  

Chemotherapy: postoperative combination chemotherapy is also widely used for children and 

adolescents with recurrent SCSTs463,482-484. It should be noted that there are also available 

published data429,468,470-472,477,485,486,492,493, not focused on children and adolescents, reporting 

the potential interest of the administration of postoperative chemotherapy (including 

generally platinum-based regimens) for patients exhibiting recurrent disease. 

The German cooperative group494 has used hyperthermic chemotherapy for treating children 

and adolescents with recurrent or refractory malignant tumours with locoregional extension. 

Multimodal therapy including thermochemotherapy, surgical resection and/or radiotherapy 

led to sustained remission in the majority of patients with locoregional tumour recurrence. The 

therapeutic effect was most pronounced, if thermochemotherapy was administered at first 

relapse. Updated experience from the study group shows that complete remissions can be 

achieved even in patients with multiple previous relapses or refractory disease, but in a 

proportion of patients, remissions may not be durable (unpublished data). 

Reporting the first report of CRS and HIPEC in pediatric ovarian tumours (including three 

YSTs, one SLCT, one primitive neuroectodermal tumour of the ovary, one choriocacinoma, one 

LoE 3 



 
• NON-EPITHELIAL OVARIAN CANCERS IN ADOLESCENTS AND YOUNG ADULTS - GUIDELINES • 

38 

juvenile GrCT and one adenocarcinoma), Hayes-Jordan et al.489 suggested that HIPEC 

(cisplatin) may be effective in pediatric-type ovarian tumours with peritoneal dissemination. 

Postoperative HIPEC has been more investigated for the management of peritoneal 

dissemination for adult patients with recurrent ovarian GrCT487,488,490,491. Assessing the efficacy 

and morbidity of CRS followed by HIPEC using oxaloplatin or oxaloplatin plus irinotecan, Gouy 

et al.488 concluded that HIPEC using this regimen should not be proposed to treat relapsed 

ovarian GrCTs. After a median follow-up of 4 years, Canbay et al.487 identified that recurrent 

adult GrCTs with peritoneal metastases could be managed with surgery and cisplatin-based 

HIPEC. Surgery followed by HIPEC (cisplatin and doxorubicin) appeared also to be an 

efficacious and well-tolerated therapeutic modality in the third identified small case series490. 

More recently, Dogan et al.491 reported a single adult patient with recurrent adult GrCT and 

disease localized to the abdomen, successfully treated with CRS and HIPEC (cisplatin and 

doxorubicin). However, it should be noted that long term outcome data remain required. 

  

Hormone therapy: given the functional hormonal nature of ovarian GrCTs, there could be some 

rational fo a hormone-based approach. Extracting available published data (adult patients 

only)495-513, van Meurs et al.514 assessed the effectiveness of different types of hormone therapy 

in ovarian GrCTs (anastrozole and letrozole, medroxyprogesteone acetate, megestrol acetate, 

tamoxifen, diethylstilbestrol, leuprolide and goserelin, and ganirelix). In general, hormone 

therapy was given after multiple treatments of recurrences. All patients had been previously 

treated with surgery. In addition, many patients had been treated with chemotherapy (80%) or 

radiotherapy (23%) before the administration of hormone therapy. Despite limited available 

data, hormone therapy might appears to be a potential useful alternative treatment for 

patients with recurrent ovarian GrCTs. Anastrosole499,502,507 and letrozole495,507,513 yielded most 

complete and partial responses. These aromatase inhibitors as well as medroxyprogesterone 

acetate503,508, megestrol acetate alternating with tamoxifen498 and diethylstilbestrol512 had a 

100% response rate. Ganirelix496, goserelin plus tamoxifen504 and tamoxifen497,503 did not lead 

to any response. Megestrol acetate500,503,511, leuprolide plus tamoxifen505,511, goserelin504 and 

leuprolide497,501,502,506,510 had reponse rates of 66.7%, 50%, 50% and 30%, respectively. 

PARAGON study including 41 patients with estrogen receptor and progesterone receptor 

positive recurrent/metastatic granulosa/SCSTs showed stabilisation, and a response rate of 

2.5%515. 

LoE 3 

  

Radiotherapy: a multimodality therapy including notably radiotherapy, has been investigated. 

It should be noted that this approach is empirically established based only on case reports or 

small series470,481,482,484,486,491,493,516-518 (not necessarily focusing on children and adolescents) 

and the available data, highlighting that radiotherapy can induce a clinical response with 

occasional long-term remission, do however not allow to determine whether the incorporation 

of radiation in a multimodal therapeutic approach allow to obtain a significant benefit in 

survival. 

LoE 3 

  

Targeted therapy: as with epithelial ovarian cancers, targeted agents could be of interest in the 

management of ovarian SCSTs. Kesterson et al.519 reported a single adult patient with 

refractory GrCT who experienced symptomatic relief of ascites and stable diease in response to 

single agent bevacizumab therapy. A small case series520 suggested that bevacizumab has 

activity in adult patients with recurrent GrCTs. However, it should be noted that the relative 

contribution of bevacizumab to the observed responses has to be cautiously determine 

because the patients did not receive uniform treatment, with some receiving bevacizumab as a 

single agent and other receiving bevacizumab in combination with various other agents. 

Based on these data, the GOG initiated a prospective phase II study521 and found that 

bevacizumab administered as a single agent appears to be active (response rate: 16.7%) with 

LoE 3 



 
• NON-EPITHELIAL OVARIAN CANCERS IN ADOLESCENTS AND YOUNG ADULTS - GUIDELINES • 

39 

acceptable toxicity in adult patients with recurrent ovarian SCSTs. More recently, Benesch et 

al.484 reported a case of a child with juvenile GrCT experiencing a second relapse successfully 

treated with adjuvant antiangiogenesis-based treatment including paclitaxel, bevacizumab, 

thalidomide, and pegylated interferon continued for 2 years. The patient was in third complete 

remission 6 years after second relapse.  

It should be noted that a randomised phase II trial (NCT01770301, ALIENOR study)522 

assessing the efficacy and safety of bevacizumab plus weekly paclitaxel followed by 

bevacizumab monotherapy versus weekly paclitaxel followed by observation in patients with 

relapsed ovarian SCSTs, has been presented at the ESMO meeting 2018. Addition of 

bevacizumab to weekly paclitaxel regimen increases overall response rate from 25.0% to 

44.4% with manageable toxicity, but does not improve PFS and time to third-line therapy of 

relapsed ovarian SCSTs in this trial523. 

11.2 Previous initiatives 

Three previous initiatives331,334,524 presenting guidelines for management of patients with SCSTs (not 

necessarily focusing on AYAs) were identified. 

11.3 Development group comments 

None. 

11.4 Guidelines 

11.4.1 General principles of management 
   

� 
 

Due to the rarity of the various non-epithelial ovarian tumours, the patients should be referred to 

a specialized centre, with a multidisciplinary setting, involving adult and/or pediatrician 

expertise. 
   
   

� 
 

Therapy should be adequately monitored by trained oncologists. 
   
   

� 
 

Patients should be staged according to the FIGO 2014 staging system. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, a panel of serum markers should be 

performed as detailed below. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, abdominal and pelvic US, abdominal and 

pelvic MRI and chest X-ray or low dose chest CT scan, are recommended before surgery. 
   

  

 

� 
 

In case of the presence of a cystic component in the suspicious tumour mass, diagnostic puncture 

is to be avoided. 
   
   

� 
 

Surgical approach should be carefully selected on the basis of initial imaging to avoid 

intraoperative rupture of the tumour. Thus, oophorectomy should be preferred to 

cystectomy/tumorectomy. Biopsies of the tumour are contraindicated, expect in patients having 

metastatic disease. 
   
   

� 
 

Median laparotomy is the preferred option. A minimally invasive approach is an acceptable 

option only if: 

• Full exploration of the peritoneal cavity has been done 

• The removal of the tumour is performed without rupture  

• No morcellation of the specimens occurs during the removal 

• The surgeon is trained in laparoscopic surgery 
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� 
 

Staging of tumours includes collection of ascites or obtaining peritoneal washing on entry into 

the peritoneal cavity, examination of the peritoneal surfaces, biopsy of diaphragmatic 

peritoneum, paracolic gutters, pelvic peritoneum, examination and palpation of lymph nodes, 

sampling of enlarged lymph nodes, inspection or palpation of the omentum, removal of adherent 

or abnormal omentum, inspection of the contralateral ovary with biopsy of abnormal appearing 

areas. 
   
   

� 
 

Before manipulating the tumour, peritoneal fluid should be submitted for cytological 

examination. If there is no fluid in the abdominal cavity, peritoneal washing should be 

performed. 
   
   

D 
 

FSS (saving the uterus and at least a part of one adnexa) is the first surgical option for 

consideration when awaiting the permanent histologic results. 
   
   

� 
 

In case of macroscopic extraovarian disease, a precise description of the spread (location and 

size) should be clearly documented. At least, biopsy of the extraovarian disease should be 

performed. 
   
   

� 
 

Supportive care should take into consideration delayed side effects. The use of steroids should be 

avoided, if possible. 
   
   

� 
 

Oncofertility counseling has to be offered to all young patients. 
   
   

D 
 

Psycho-oncological support tailored to the specific needs should be offered to all AYAs patients, 

and their relatives at each step of the initial treatment and follow-up. 
   
   

� 
 

If tumour markers are elevated at diagnosis, they should be measured after surgery and before 

the start of surveillance or any adjuvant treatment. In the case of adjuvant chemotherapy, 

tumours markers should be measured before each cycle of treatment. In responders, the 

decrease of tumour markers should be in line with their half-life. 
   
   

� 
 

Adolescents with GCT or SCST should be treated, whenever feasible, within clinical trials. The 

aims of clinical trials in “high-risk” patients should be to improve efficacy while maintaining the 

degree of safety already accepted. The aims of clinical trials in “low-medium risk” patients should 

be to maintain the efficacy while decreasing the toxicity. When no clinical trials are open, clinical 

data should be reported to clinical registries. 

11.4.2 General principles of pathological evaluation 
   

� 
 

Tumours should be classified according to the 2014 WHO classification (see Appendix 4). 
   
   

D 
 

Confirmation of diagnosis by a specialist gynecological pathologist or a paediatric pathologist is 

strongly advised given the rarity of these neoplasms and the significant risk of misdiagnosis. 
   
   

D 
 

Histochemical staining should be performed and molecular tests could be necessary for 

diagnosis. 
   
   

D 
 

With certain tumour types, a familial tumour syndrome should be considered and genetic 

counseling and germline mutation analysis are advised. 
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11.4.3 Diagnosis and pathology/Staging and work-up 
   

� 
 

Serum AFP, β-HCG, CA-125, inhibin anti-Mullerian hormone, calcium, and LDH are required. 

Estrogen, DHEAS, luteinizing hormone (LH) and follicle stimulating hormone (FSH) are also 

required in case of signs of hormonal production. 
   
   

C 
 

A variety of immunohistochemical markers are of value in the diagnosis of ovarian SCSTs: inhibin 

(the most specific), calretinin, CD56, melan A, CD99, SF-1, FOXL2, and WT-1. As all these markers 

suffer with problems regarding sensitivity and specificity, they should be used in combination 

rather than relying on a single marker. These markers are of limited value in distinguishing 

between the various neoplasms in this group. 
   
   

C 
 

Pathologic evaluation of GrCT should include assessment of the proliferative activity (e.g. mitotic 

rate, immunohistochemical proliferation markers such as Ki67). 
   
   

C 
 

Pathologic evaluation of SLCTs should include description of the grade of differentiation (high, 

intermediate, low) and the presence of specific histologic patterns such as retiform pattern or 

presence of heterologous elements. In all SLCTs or gynandroblastoma, patients should be 

screened for associated disorders, in particular thyroid disease. Family history should be taken 

and genetic analysis of DICER1 should be initiated along with genetic counseling. 
   
   

D 
 

Given the risk of endometrial proliferative lesions (hyperplasia and/or carcinoma) due to the 

hormonal production, endometrial sampling is conventionally recommended in adult patients 

with GrCT to analyze the presence of a concomitant endometrial carcinoma. 
   
   

� 
 

There is no data to support the need for endometrial sampling in adolescent patients. 
   
   

� 
 

Endometrial imaging should be performed to assess the thickness of the endometrium. 
   
   

D 
 

Abdominal and if possible transvaginal US are recommended to assess correctly initial tumour 

spread. 
   
   

� 
 

In the absence of data, the role of PET-CT cannot be defined. 

11.4.4 Management of early stage 
   

C 
 

Comprehensive staging includes sampling of peritoneal fluid or peritoneal washing, examination 

of the contralateral ovary, biopsies/resection of the peritoneum and any suspicious lesions, large 

omental biopsy or infracolic omentectomy. Systematic LN dissection is not recommended. 

Resection of LN is required only in cases of suspicious node upon imaging or intraoperative 

examination. 
   
   

C 
 

After comprehensive staging, if confirmed as stage IA, most tumours should be treated with 

conservative surgical resection alone. Exceptions are poorly differentiated Sertoli Leydig 

tumours or containing heterologous elements or retiform patterns, where adjuvant treatment 

should be considered. 
   
   

C 
 

Tumours that are staged higher than IA may require chemotherapy. 
   
   

� 
 

Surgery alone is an option in stage IC1 GrCTs. 
   
   

C 
 

All stages IC2 and IC3 GrCTs and all stages IC SLCTs should receive adjuvant chemotherapy. 
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11.4.5 Management of advanced stage 
   

� 
 

The decision on the surgical management is to be taken in a multidisciplinary team decision-

making setting. 
   
   

D 
 

Adjuvant chemotherapy (BEP regimen) is recommended. 
   
   

D 
 

PEI regimen could be considered. 
   
   

D 
 

In GrCTs, in case of cisplatin contraindication, carboplatin/paclitaxel is an option. 
   
   

� 
 

In case of incomplete initial macroscopic resection for stage III disease and residual disease after 

chemotherapy, delayed surgical attempt should be considered after NACT. 

11.4.6 Management of refractory/recurrent disease 
   

D 
 

Re-surgery sometime mutilating should be the first option in the management of recurrent 

disease. 
   
   

� 
 

Management of recurrent disease is dependent on the site of recurrence, dissemination, tumour-

free interval, previous therapy, primary histological subtype. 
   
   

� 
 

The need for and the type of adjuvant treatment including chemotherapy and irradiation has to 
be discussed in a multidisciplinary team decision-making setting. 

   
   

D 
 

Additional treatment options to be considered within clinical trials are: hormone therapy and 

treatment with antiangiogenetic drugs alone or in combination. 
   

   

� 
 

Other treatment options could be discussed only as part of clinical trials. 
 

11.4.7 Follow-up 
   

� 
 

The aim of follow-up is to detect the recurrent disease at a potentially curative stage. 
   
   

� 
 

The follow-up is based on clinical examination, tumour markers and imaging as follows: 
 

 Stage IA Stage IC Stage II-III 
    

    

    

Clinical 

examination 

Every 4 mos (2 yrs) 

Then yearly 

Every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 

Every 2-4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 
    

    

    

Blood markers Every 4 mos (2 yrs) 

Then yearly 

Every 4 months (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 

Every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 
    

    

    

US Every 4 mos (2 yrs) 

Then yearly 

Every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 

If FSS, every 4 mos (2 yrs) 

Then every 6 mos (5 yrs) 

Then yearly 
    

    

    

MRI + chest X-ray* No 2/yr (5 yrs) 

Then yearly 

2/yr (5 yrs) 

Then yearly 
      

  

*only in case of relapse 
      

   
 

  

�  Follow-up should be continued yearly associated with risk. 

   
   

� 
 

Patients with SLCT and a germline DICER1 mutation should be screened for other associated 

diseases, including thyroid disease. 
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12 Small Cell Carcinoma of the Ovary of Hypercalcemic Type 

12.1 Summary of available scientific evidence 

12.1.1 Diagnosis and pathology/Staging and work-up 

Patients typically present with a rapidly growing unilateral pelvic mass. The disease spread 

pattern is similar to ovarian epithelial tumours with peritoneal dissemination (about half of 

cases), and spread to liver and LNs. Approximately two thirds of patients have hypercalcemia. 

An immunohistochemical study525 suggested that PTH-related protein could play a role in the 

development of hypercalcemia in patients with SCCOHT. Chen et al.526 reported a case of 

SCCOHT and PTH expression in tumour cells, suggesting that ectopic PTH production by the 

tumour cells may be the cause of hypercalcemia. Although SCCOHT is associated with 

hypercalcemia in approximately two thirds of cases33, it should be noted that DYS is also 

occasionally associated with serum hypercalcemia527. 

LoE 3 

  

SCCOHT is a highly undifferentiated tumour with uncertain histogenesis although epithelial, 

sex cord, germ-cell and neuroendocrine differentiation/origin has been speculated33,528-534. The 

2014 WHO classification18 includes SCCOHT within the category of miscellaneous ovarian 

neoplasms. 

LoE 2- 

  

As part of a large clinicopathological analysis33 of SCCOHTs, microscopic examination disclosed 

various patterns, the most common of which was diffuse sheets of cells punctured by variable 

numbers of follicle-like spaces; the tumour cells also grew in nests, cords, clusters, and singly. 

The follicle-like spaces, which were present in 80% of the cases, contained fluid that was 

almost always eosinophilic and rarely basophilic. Although the diagnosis can be challenging, 

the presence of follicle-like spaces can be diagnostically informative33,534. The large cell variant 

shows more prominent nucleoli and contain much more abundant eosinophilic cytoplasms 

than the typical small cells variant. 

Available data41,528,534-550 highlight that 1) inactivation and bi-allelic mutation or loss of 

SMARCA4 (encoding the BRG1 protein) are frequent in SCCOHT, with a high percentage of 

cases involving germline alterations in SCCOHT and 2) SMARCA4 immunohistochemistry is 

highly sensitive and specific for a diagnosis of SCCOHT in the context of an ovarian small round 

cell tumour and is of clinical utility in the differential diagnosis of poorly differentiated ovarian 

tumours.  

LoE 2+ 

  

EZH2, a polycomb group protein which participates in transcription repression, tends to be 

expressed abundantly in SCCOHT tumours. Two studies551,552 described the preclinical potency 

of EZH2 inhibition in SCCOHT. The available data suggest that 1) loss of SMARCA4 creates a 

dependency on the catalytic activity of EZH2 in SCCOHT cells and 2) EZH2 could play an 

important and promising role as a therapeutic agent. 

LoE 3 

  

No studies specifically evaluating the role of imaging in the diagnosis of SCCOHTs have been 

identified. 

LoE 4 

12.1.2 Management of early stage 

Surgery: the available published data (not necessarily focusing on children and adolescents) 

are composed of case reports or small series with very heterogeneous management 

strategies30,32,33,44,45,526,553-563. Due to the rarity and overall dismal prognosis of the disease, the 

fertility sparing approach has been rather controversial even in early stages and radical 

surgery was widely performed. As the disease is unilateral in the majority of patients, some 

LoE 3 
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authors32,554-556,558,559,563, describing a fertility sparing appoach with good clinical outcome, 

suggested that it seems unnecessary to perform a BSO and hysterectomy in a generally young 

population, and conservative surgical treatment with sparing the contralateral ovary and 

uterus is reasonable after informed discussion with the patient.  
  

Adjuvant chemotherapy: SCCOHTs are transiently chemosensitive but with rapid disease risk 

for progression soon after completing treatment. The available published data (not necessarily 

focusing on children and adolescents) on adjuvant chemotherapy are also composed of case 

reports or small series with very heterogeneous management strategies30,32,33,42,44,45,526,553-

562,564,565. Multiagent chemotherapy combinations, mostly including a platinum agent, have 

been tried, but the prognosis remains dismal. The available data highlighted that treatment 

combining surgery and adjuvant polychemotherapy regimen was an effective method to help 

improve survival in early-stage disease. 

Several groups42,564-567 showed encouraging results of intensified first-line therapy with HD-CT 

and autologous stem cell transplantation in consolidating clinical complete responses achieved 

previously with surgery and conventional chemotherapy (all stages considered), suggesting 

that this intensive approach could be considered for patients with early-stage SCCOHT because 

of the highly aggressive nature of the tumour. 

LoE 3 

  

Adjuvant radiotherapy: the available published data (not necessarily focusing on children and 

adolescents)30,32,33,553,563,564,568,569, composing of case reports or small series with very 

heterogeneous management strategies, suggest that adjuvant radiotherapy could have a part to 

play. Harrison et al.32 showed that patients with stage I disease who had adjuvant radiotherapy 

after chemotherapy (BEP regimen) seemed to have a lower risk for relapse. As part of the 

series published by Young et al.33, patients with stage IA tumours who had received adjuvant 

radiation therapy had a higher survival rate thant those who had no received such treatement. 

Dickersin et al.568 described 2 durable responses with radiotherapy alone after initial surgery 

in patients with early stage disease. Callegaro-Filho et al.553 suggested that radiotherapy may 

play an important role, and consolidation radiotherapy should be considered in patients with 

stage I/II disease who have a good response to surgery and adjuvant chemotherapy. In the 

study published by Pautier et al.564, the site of recurrence in patients after complete surgery 

and adjuvant chemotherapy was the pelvis, supporting the interest of pelvic radiotherapy. It 

should be noted that long term morbidity of radiotherapy on bowel and sexual function needs 

to be addressed in patients during the consent process prior to the instigation of this 

treatment, notably when a FSS is contemplated. 

LoE 3 

12.1.3 Management of advanced stage 

Surgery: the available published data (not necessarily focusing on children and adolescents) 

are composed of case reports or small series with very heterogeneous management 

strategies32,33,43,44,553,555,563,566,567,570-578. An aggressive approach with radical surgical resection 

followed by subsequent adjuvant therapy was widely applied32,33,44,553,555,563,566,567,570-573,577,578.  

LoE 2- 

  

Several case reports43,574-576 suggested that conservative debulking surgery followed by an 

adjuvant treatment might be a reasonable alternative approach in selected cases after 

informed discussion with the patient. 

LoE 3 

  

Neoadjuvant chemotherapy: several groups43,555,564,566 highlighted that the use of NACT may be 

considered on an individual basis after discussion at the tumour board for selected patients 

with advanced stage where primary debulking surgery is not considered to be achievable. 

LoE 3 

  

Adjuvant chemotherapy: multiagent chemotherapy is an integral part of the initial treatment of LoE 2- 
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patient with advanced SSCOHT32,33,42-44,550,553,555,564,566,567,570-583. A large variety of chemotherapy 

regimens, all with limited success, have been applied in the treatment of advanced disease. 

  

The recent years have seen a move towards more intensive, multi-modality treatment 

regimens with higher successes. Several groups42,550,553,564,566,567,576,580-583 have included 

consolidative HD-CT with stem cell rescue for patients without residual disease after 

chemotherapy and/or surgery, which has shown encouraging results. It should be noted that 

even with intensive regimens, prognosis remains dismal, and despite frequent initial responses 

to chemotherapy, relapses are frequent and tend to be refractory to second-line chemotherapy. 

LoE 3 

  

Adjuvant radiotherapy: it is widely believed that a combination of treatment modalities, 

consisting of radical surgery, chemotherapy, and radiotherapy, results in the most favorable 

outcome in terms of survival. It should be noted that this aggressive approach is empirically 

established based only on case reports or small series (not necessarily focusing on children 

and adolescents)32,40,43,550,563,566,576,577,579. However, the available data do not allow to determine 

whether the incorporation of radiation in a multimodal therapeutic approach allow to obtain a 

benefit in survival. Without stronger evidence to support its use, some groups566,576 suggest 

that radiation should be reserved for augmented local control notably in patients that have not 

fully responded to surgery and chemotherapy. 

LoE 3 

12.1.4 Management of recurrent disease 

The management of relapsed disease is often very challenging. There are a very few cases 

reported in the available literature32,33,567,568,579,584-587 suggesting that some patients with 

recurrent disease may have a sustained complete response following a salvage surgery32,568, a 

chemotherapy33 or a multimodality treatment (surgery + chemotherapy + radiotherapy33,585, 

surgery + radiotherapy33,579,584, surgery + chemotherapy586,587, surgery + chemotherapy with 

autologous bone marrow transplantation567, chemotherapy with autologous bone marrow 

transplantation567). All patients developed recurrent disease in the pelvis and/or abdomen. 

Eight patients (80%) initially underwent adjuvant chemotherapy, one (10%) underwent 

radiotherapy alone, and one (10%) did not receive any adjuvant treatment. 

LoE 3 

12.2 Previous initiatives 

Two previous initiatives331,588 presenting guidelines for management of patients with SSCOHTs (not 

necessarily focusing on AYAs) were identified. 

12.3 Development group comments 

None. 

12.4 Guidelines 

12.4.1 General principles of management 
   

� 
 

Due to the rarity of the various non-epithelial ovarian tumours, the patients should be referred to 

a specialized centre, with a multidisciplinary setting, involving adult and/or pediatrician 

expertise. 
   
   

� 
 

Therapy should be adequately monitored by trained oncologists. 
   
   

� 
 

Patients should be staged according to the FIGO 2014 staging system. 
   
   

� 
 

In adolescent patients with a suspicious ovarian mass, a panel of serum markers should be 

performed as detailed below. 
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� 
 

In adolescent patients with a suspicious ovarian mass, abdominal and pelvic US, abdominal and 

pelvic MRI and chest X-ray or low dose chest CT scan, are recommended before surgery. 
   

  

 

� 
 

In case of the presence of a cystic component in the suspicious tumour mass, diagnostic puncture 

is to be avoided. 
   
   

� 
 

Surgical approach should be carefully selected on the basis of initial imaging to avoid 

intraoperative rupture of the tumour. Thus, oophorectomy should be preferred to 

cystectomy/tumorectomy. Biopsies of the tumour are contraindicated, expect in patients having 

metastatic disease. 
   
   

� 
 

Median laparotomy is the preferred option. A minimally invasive approach is an acceptable 

option only if: 

• Full exploration of the peritoneal cavity has been done 

• The removal of the tumour is performed without rupture  

• No morcellation of the specimens occurs during the removal 

• The surgeon is trained in laparoscopic surgery 
   

  

 

� 
 

Staging of tumours includes collection of ascites or obtaining peritoneal washing on entry into 

the peritoneal cavity, examination of the peritoneal surfaces, biopsy of diaphragmatic 

peritoneum, paracolic gutters, pelvic peritoneum, examination and palpation of lymph nodes, 

sampling of enlarged lymph nodes, inspection or palpation of the omentum, removal of adherent 

or abnormal omentum, inspection of the contralateral ovary with biopsy of abnormal appearing 

areas. 
   
   

� 
 

Before manipulating the tumour, peritoneal fluid should be submitted for cytological 

examination. If there is no fluid in the abdominal cavity, peritoneal washing should be 

performed. 
   
   

D 
 

FSS (saving the uterus and at least a part of one adnexa) is the first surgical option for 

consideration when awaiting the permanent histologic results. 
   
   

� 
 

In case of macroscopic extraovarian disease, a precise description of the spread (location and 

size) should be clearly documented. At least, biopsy of the extraovarian disease should be 

performed. 
   
   

� 
 

Supportive care should take into consideration delayed side effects. The use of steroids should be 

avoided, if possible. 
   
   

� 
 

Oncofertility counseling has to be offered to all young patients. 
   
   

D 
 

Psycho-oncological support tailored to the specific needs should be offered to all AYAs patients, 

and their relatives at each step of the initial treatment and follow-up. 
   
   

� 
 

If tumour markers are elevated at diagnosis, they should be measured after surgery and before 

the start of surveillance or any adjuvant treatment. In the case of adjuvant chemotherapy, 

tumours markers should be measured before each cycle of treatment. In responders, the 

decrease of tumour markers should be in line with their half-life. 
   
   

� 
 

Adolescents with GCT or SCST should be treated, whenever feasible, within clinical trials. The 

aims of clinical trials in “high-risk” patients should be to improve efficacy while maintaining the 

degree of safety already accepted. The aims of clinical trials in “low-medium risk” patients should 

be to maintain the efficacy while decreasing the toxicity. When no clinical trials are open, clinical 

data should be reported to clinical registries. 
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12.4.2 General principles of pathological evaluation 
   

� 
 

Tumours should be classified according to the 2014 WHO classification (see Appendix 4). 
   
   

D 
 

Confirmation of diagnosis by a specialist gynecological pathologist or a paediatric pathologist is 

strongly advised given the rarity of these neoplasms and the significant risk of misdiagnosis. 
   
   

D 
 

Histochemical staining should be performed and molecular tests could be necessary for 

diagnosis. 
   
   

D 
 

With certain tumour types, a familial tumour syndrome should be considered and genetic 

counseling and germline mutation analysis are advised. 

12.4.3 Diagnosis and pathology/Staging and work-up 
   

� 
 

Preoperative staging includes CT scan, and CA-125. 
   
   

� 
 

In the absence of data, the role of preoperative PET-CT cannot be defined. 
   
   

C 
 

Immunostaining of the tumour with loss of nuclear reactivity for SMARCA4 (BRG1) is useful in 

diagnosis. Dual loss of SMARCA4 (BRG1) and SMARCA2 (BRM) protein expression may also be 

useful in diagnosis. 
   
   

C 
 

Since in a significant proportion of cases a germline SMARCA4 mutation is present, all females 

with SCCOHT should undergo genetic counseling and SMARCA4 sequencing in germline. 
   
   

� 
 

The efficacy of regular follow-up visits with abdominal US and MRI for SMARCA4 mutation 

carriers is undetermined. 
   
   

� 
 

Prophylactic oophorectomy could be discussed with older SMARCA4 mutation carriers with no 

desire to preserve fertility. However, the optimal age for oophorectomy is undetermined, 

because of the lack of penetrance data. 

12.4.4 Management of early stage 
   

D 
 

Conventional surgical treatment includes radical surgery (total abdominal hysterectomy-BSO) 

with peritoneal and nodal staging also for macroscopically stage I patients, because of the poor 

prognosis, the high risk of extraovarian spread and the loss of function of the left ovary after 

adjuvant treatment. 
   
   

� 
 

A conservative approach is not recommended. 
   
   

D 
 

Adjuvant chemotherapy with combinations including platinum (usually, carboplatin/cisplatin 

and etoposide) is indicated. 
   
   

D 
 

The inclusion of paclitaxel in platinum combination can be considered. 
   
   

D 
 

There are not enough data to recommend vinblastine, cyclophosphamide, bleomycin, 

doxorubicin, and etoposide over cisplatin/carboplatin and etoposide. 
   
   

D 
 

Radiotherapy can be used in a multimodality approach following chemotherapy. However, its 
role is still not well defined. 

   
   

D 
 

Dose intensified chemotherapy with stem cell support can be used in a multimodality approach 
for consolidation of remission. However, its role is not well defined. 

 

  



 
• NON-EPITHELIAL OVARIAN CANCERS IN ADOLESCENTS AND YOUNG ADULTS - GUIDELINES • 

48 

12.4.5 Management of advanced stage 
   

D 
 

Complete surgical staging (with omentectomy, pelvic-lomboaortic lymphadenectomy) with 

debulking surgery is recommended (as initial surgery or after 3-6 cycles of chemotherapy). 
   
   

D 
 

Four to 6 cycles of chemotherapy with platinum combinations with etoposide is an option. 
   
   

D 
 

Chemotherapy followed by pelvic abdominal radiotherapy or dose-intensive regimen followed 

by HD-CT with stem cell support can be considered.  

12.4.6 Management of refractory/recurrent disease 
   

D 
 

There is no standard treatment. 
   
   

D 
 

A multidisciplinary approach (surgery ± chemotherapy ± radiotherapy) can be considered. 

12.4.7 Follow-up 
   

�  There is no defined follow-up strategy. The decision on the follow-up strategy should be 

individualized with a multidisciplinary setting according to patient condition, status of disease 

and therapeutic resources available. 
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13 Acronyms and abbreviations  

ACPG Alberta clinical practice guidelines  

AFP alpha-fetoprotein 

AGDH Australian government department of 

health 

AHRQ agency for healthcare research and 

quality  

AMH anti-müllerian hormone 

AQuAS agència de qualitat i avaluació sanitàries 

de Catalunya 

ASCO American society of clinical oncology 

AUC Area under the curve 

AYAs adolescents and young adults 

BEP bleomycin, etoposide and platinum 

BCCA British Columbia cancer agency 

BSO bilateral salpingo-oophorectomy 

CA-125 cancer antigen 125 

CADTH Canadian agency for drugs and 

technologies in health  

CCG Children’s Cancer Group 

CCO cancer care Ontario 

CEPO comité de l’évolution des pratiques en 

oncologie  

CHC choriocarcinoma 

CoCanCPG coordination of cancer clinical 

practice guidelines in Europe 

CSS comprehensive staging surgery 

CNA copy number aberration 

CRS cytoreductive surgery 

CT computed tomography 

DYS dysgerminoma 

EC embryonal carcinoma 

EMA epithelial membrane antigen 

ESGO European Society of Gynaecological 

Oncology 

ESMO European society of medical oncology 

EZH2 enhancer of zeste homolog 2 

FIGO Fédération internationale de gynécologie 

et d’obstétrique 

FOXL2 foxhead box protein L2 

FSA frozen section analysis 

FSS fertility sparing surgery 

GCT germ cell tumour 

GIN guidelines international network 

GOG Gynecologic Oncology Group 

GrCT granulosa cell tumour 

HAS haute autorité de santé 

HCG human chorionic gonadotropin 

HD-CT high-dose chemotherapy 

HIPEC hyperthermic intraperitoneal 

chemotherapy 

HRQoL health-related quality of life 

INAHTA international network of agencies for 

health technology assessment 

INCa institut national du cancer 

INESSS institut national d’excellence en santé et 

en services sociaux 

IT immature teratoma 

KCE centre fédéral d’expertise des soins de santé 

LDH lactate dehydrogenase 

LN lymph node 

LVSI lymphovascular space involvement 

MMGCT mixed malignant germ cell tumour 
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MOGCT malignant ovarian germ cell tumour 

MRI magnetic resonance imaging 

MSAC medical services advisory committee 

MT mature teratoma 

NACT neoadjuvant chemotherapy 

NANOG nanog homeobox 

NCCN national comprehensive cancer network 

NHMRC national health and medical research 

council 

NHS national health service 

NICE national institute for health and care 

excellence 

NUT nuclear protein in the testis 

NZGG New Zealand guidelines group 

OCT4 organic cation/carnitine transporter4 

OS overall survival 

PEI cisplatin, etoposide and ifosfamide 

PET-CT positron emission tomography-

computed tomography 

PLAP placental alkaline phosphatase 

POG Pediatric Oncology Group 

PTH parathyroid hormone 

QoL quality of life 

RCT randomized controlled trial 

SALL4 spalt like transcription factor 4 

SCCOHT small cell carcinoma of the ovary of 

hypercalcemic type 

SCST sex cord-stromal tumour 

SF-1 steroidogenic factor-1 

SIGN Scottish intercollegiate guidelines network 

SIOPe European Society for Paediatric Oncology 

SLCT Sertoli-Leydig cell tumour 

US ultrasonography 

USO unilateral salpingo-oophorectomy 

WHO World Health Organization 

WT-1 Wilms tumour 1 

YST yolk sac tumour 
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15 Appendices  

15.1 Appendix 1 - List of the international development group 

Name Specialty Affiliation 

  
 

Cristiana Sessa Medical oncologist (chair) Oncology Institute of Southern Switzerland, Bellinzona (Switzerland) 

Gabriele Calaminus Pediatric oncologist (chair) University Clinic Bonn, Bonn (Germany) 

François Planchamp  Methodologist Institut Bergonié, Bordeaux (France) 

Katja Baust Psychooncologist Universitätsklinikum, Bonn (Germany) 

Giovanni Cecchetto Pediatric surgeon University of Padova, Padova (Italy) 

Nicole Concin Gynecologic oncologist Medical University of Innsbruck (Innsbruck, Austria) 

Jan Godzinski Pediatric surgeon T. Marciniak Lower Silesian Specialized Hospital, Wroclaw (Poland) 

W. Glenn McCluggage Pathologist Belfast Health & Social Care Trust, Belfast (United Kingdom) 

Philippe Morice Gynecologic oncologist Institut Gustave Roussy, Villejuif (France) 

Daniel Orbach Pediatric oncologist Institut Curie, Paris (France) 

Patricia Pautier Medical oncologist Institut Gustave Roussy, Villejuif (France) 

Fedro Pecatori Reproductive endocrinologist European Institute of Oncology, Milan (Italy) 

Dominik T. Schneider Pediatric oncologist Klinikum Dortmund, Dortmund (Germany) 

Jalid Sehouli Gynecologic oncologist Charité-Universitätsmedizin Berlin, Berlin (Germany) 
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15.2 Appendix 2 - List of evidence-based medicine websites consulted 

Organism/agency Website 

 
 

ACPG http://www.topalbertadoctors.org/home/  

AGDH http://www.health.gov.au/  

AHRQ http://www.guideline.gov/  

AQuAS http://aquas.gencat.cat/ca/ 

ASCO http://www.asco.org/  

BCCA http://www.bccancer.bc.ca/default.htm 

CADTH http://www.cadth.ca/ 

CCO  https://www.cancercare.on.ca/ 

CEPO  http://www.msss.gouv.qc.ca/index.php 

CoCanCPG http://www.cocancpg.eu/ 

ESMO http://www.esmo.org/ 

GIN http://www.g-i-n.net/ 

HAS http://www.has-sante.fr/portail/jcms/fc_1249588/fr/accueil 

INAHTA http://www.inahta.org/ 

INESSS http://www.inesss.qc.ca/ 

INCa http://www.e-cancer.fr/ 

KCE https://kce.fgov.be/fr 

MSAC http://www.msac.gov.au/ 

NCCN http://www.nccn.org/  

NHMRC http://www.nhmrc.gov.au/  

NHS http://www.nhs.uk/Pages/HomePage.aspx  

NICE http://www.nice.org.uk/  

NZGG http://www.health.govt.nz/  

SIGN http://www.sign.ac.uk/  

ACPG Alberta clinical practice guidelines, AGDH Australian government department of health, AHRQ agency for healthcare research 
and quality, AQuAS agència de qualitat i avaluació sanitàries de Catalunya, ASCO American society of clinical oncology, BCCA British 
Columbia cancer agency, CADTH Canadian agency for drugs and technologies in health, CCO cancer care Ontario, CEPO comité de 
l’évolution des pratiques en oncologie, CoCanCPG coordination of cancer clinical practice guidelines in Europe, ESMO European 
society of medical oncology, GIN guidelines international network, HAS haute autorité de santé, INAHTA international network of 
agencies for health technology assessment, INCa institut national du cancer, INESSS institut national d’excellence en santé et en 
services sociaux, KCE centre fédéral d’expertise des soins de santé, MSAC medical services advisory committee, NCCN national 
comprehensive cancer network, NHMRC national health and medical research council, NHS national health service, NICE national 
institute for health and care excellence, NZGG New Zealand guidelines group, SIGN Scottish intercollegiate guidelines network. 
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15.3 Appendix 3 - Key to evidence statements and grades of recommendations 

LEVELS OF EVIDENCE 
  

1++ High quality meta-analyses, systematic reviews of randomized controlled trials (RCTs), or RCTs 
with a very low risk of bias 

  

  

1+ Well conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias 
  

  

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias 
  

  

2++ High quality systematic reviews of case control or cohort studies 
 

High quality case control or cohort studies with a very low risk of confounding or bias and a high 
probability that the relationship is causal 

  

  

2+ Well conducted case control or cohort studies with a low risk of confounding or bias and a 
moderate probability that the relationship is causal 

  

  

2- Case control or cohort studies with a high risk of confounding or bias and a significant risk that 
the relationship is not causal 

  

  

3 Non-analytic studies, eg case reports, case series 
  

  

4 Expert opinion 

GRADES OF RECOMMENDATIONS 

  

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the 
target population; or 
 

A body of evidence consisting principally of studies rated as 1+, directly applicable to the target 
population, and demonstrating overall consistency of results 

  

  

B A body of evidence including studies rated as 2++, directly applicable to the target population, and 
demonstrating overall consistency of results; or  
 

Extrapolated evidence from studies rated as 1++ or 1+ 
  

  

C A body of evidence including studies rated as 2+, directly applicable to the target population and 
demonstrating overall consistency of results; or 
 

Extrapolated evidence from studies rates as 2++ 
  

  

D Evidence level 3 or 4; or 
 

Extrapolated evidence from studies rated as 2+ 
  

GOOD PRACTICE POINTS 

  

� Recommended best practice based on the clinical experience of the guideline development group 
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15.4 Appendix 4 - 2014 World Health Organization Classifications18 
 

GERM CELL TUMOURS 
 

 

DYS 
 
 

YST 
 
 

EC 
 
 

Non-gestational CHC 
 
 

Mature teratoma 
 
 

IT 
 
 

Mixed germ cell tumour 
 

 

OVARIAN SEX CORD-STROMAL TUMOURS 
 

 

Pure stromal tumours 
 

• Fibroma 
 

 

• Cellular fibroma 
 
 

• Thecoma 
 
 

• Luteinized thecoma associated with sclerosing peritonitis 
 
 

• Fibrosarcoma 
 
 

• Sclerosing stromal tumour 
 
 

• Signet-ring stromal tumour 
 
 

• Microcystic stromal tumour 
 
 

• Leydig cell tumour 
 
 

• Steroid cell tumour 
 
 

• Steroid cell tumour, malignant 
 

Pure sex cord tumours 
 

• Adult GrCT 
 
 

• Juvenile GrCT 
 
 

• Sertoli cell tumour 
 
 

• Sex cord tumour with annular tubules 
 

Mixed SCSTs 
 

• SLCTs*  
o well differentiated  
o moderately differentiated  
o poorly differentiated  
o retiform 

 
 

• SCSTs, NOS** 
 

*moderately and poorly differentiated and retiform variants may contain heterologous elements; **NOS: 
not otherwise specified; CHC choriocarcinoma; DYS dysgerminoma; EC embryonal carcinoma; GrCT 
granulosa cell tumour; IT immature teratoma; SCST sex cord-stromal tumour; SLCT Sertoli-Leydig cell 
tumour; YST yolk sac tumour. 

 
  



 
• NON-EPITHELIAL OVARIAN CANCERS IN ADOLESCENTS AND YOUNG ADULTS - GUIDELINES • 

89 

15.5 Appendix 5 - Survivorship Passport layout and template of a hypothetical 

survivor 
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