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Abstract: Adolescents and young adults (AYA) patients with cancer show specific biological, 
sociodemographic and behavioral features, with lower survival rates than younger group. Gynecologic 
malignancies that occur among AYA requires a multidisciplinary management and a tailored model of care, in 
order to enhance the early diagnosis, the adherence to the treatment, the enrollment in clinical trials, the rate 
of survival and the quality of life (QoL). In this article, we review the main gynecological tumors that may 
occur in AYA, with a focus on the clinical signs at the diagnosis and the modality of treatment. In addition, 
we proposed a model of multidisciplinary and personalized care for AYA with gynecological tumors, which 
can help the clinicians to manage the specific gynecologic concerns, such as ovarian failure, contraception, 
fertility, late psychosocial effects.
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Introduction

Despite the lack of universal consensus for defining 
adolescents and young adults (AYA), the National Cancer 
Institute (NCI) and the European Network for Cancer 
Research in Children and Adolescents (ENCCA) agree 
in defining adolescents and AYA with the age range 15– 
39 years (1). 

Cancer is an important problem among AYA, with 
a global annual incidence estimated at one million and 
a significant mortality (2). Over the last 30 years, AYA 
oncology patients have not shared the improvement of cure 
rate obtained for the children with cancer (3) and cancer still 
remains the leading cause of disease-death among people 
aged 15–24 years and the second among 25–39 years old (4). 
The reason of the distinct gap between survival outcomes 

of AYA and younger age group seems to be multifactorial, 
due to the specific requirements of this group of age and 
their decreased enrollment in therapeutic clinical trials (5). 
Moreover, AYA with cancer need tailored approaches and 
management according to their unique socio-demographic 
issues, behavioral patterns, the different tumor type, the 
distinctive physiological state (6-8).

The need for a personalized program of care should 
be considered from initial diagnosis to treatment and 
follow-up for female AYA affected by gynecological cancer. 
Gynecological malignancies are rare within the pediatric 
and adolescent populations and they may originate mainly 
from the ovary, but also from uterus, cervix, vagina and 
vulva (9). Clinicians must be aware of the most current 
recommendations and clinical trials for chemotherapy, 
radiation and surgical therapy of gynecologic malignancies 
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in AYA. Besides, they should be careful of the specific 
biological, sociodemographic and behavioral features 
of these patients. In addition, they have to consider and 
manage the possible impact of the treatment on patients’ 
physical and social development, body image, ovarian 
function and fertility (10-12).

In this article, we reviewed the main malignant 
gynecological tumors that may occur in AYA, with 
a focus on the clinical signs at the diagnosis and the 
modality of treatment. In addition, we proposed a model 
of multidisciplinary and personalized care for AYA with 
gynecological tumors, including the management of their 
specific gynecological concerns, in order to enhance early 
diagnosis, adherence to the treatment, enrollment in clinical 
trials, the rate of survival and QoL.

Gynecological tumors in AYA

Genital tract tumors in girls can cause genital bleedings or 
smelly secretion, abdominal pain, but also premature sexual 
maturation (13). 

The most common presenting symptom of ovarian 
tumors is abdominal pain (57%), followed by the presence 
of a palpable abdominal or pelvic mass (46%). Furthermore, 
they may present gastrointestinal symptoms, such as poor 
appetite, weight loss, constipation, nausea or vomiting (14). 

Abdominal pain is usually the first symptom of Germ 
Cell Tumors and Sex Cord-Stromal Tumors, because of the 
possibility of torsion, hemorrhage, or rupture (15). 

Hormone-producing ovarian tumors can cause endocrine 
abnormalities, such as precocious puberty (with breast 
enlargement, abnormal vaginal bleeding, pubic and axillary 
hair) in the premenarcheal girls, menstrual irregularity 
(hypermenorrhea or amenorrhea) in the adolescents (16). 

Sex Cord-Stromal Tumors and gonadoblastomas usually 
secrete estrogen and consequently they are associated with 
precocious puberty and menstrual irregularity (17,18).

Both prepubertal girls and female adolescents with 
a malignant germ cell tumor (GCT) may show signs of 
virilization or masculinization (acne, deepening of the voice, 
hirsutism, clitoral enlargement) (19). 

Sertoli-Leydig cell tumor can often produce virilization 
as a result of androgen secretion (16). 

Vulva tumors

Vulva tumors are infrequent in children and adolescents. 
The relative bigger incidence of vulvar neoplasms in 

adult women compared to pediatric age is likely related 
to the influence of environmental factors, including the 
exposure to sexually transmitted diseases, such as human 
papillomavirus (HPV) (20,21).

In children and adolescents,  malignant tumors 
arising from vulva are very rare, still sarcoma botryoides 
(rhabdomyosarcoma) and endodermal sinus tumors are 
described in the literature (22,23).

Vaginal and cervical tumors

Malignant neoplasms of the vagina and cervix in the 
newborns, children and adolescents are sporadic. In this 
age group, the most common neoplasm of the lower genital 
tract is the sarcoma botryoides, followed by endodermal 
sinus tumors. Endodermal sinus tumors or yolk sac tumors 
are most commonly seen in the very young child below the 
age of 3 years (24). 

The clear cell adenocarcinoma (CCA) is often associated 
with a history of antenatal exposure to diethylstilbestrol 
(DES) (25). 

Sarcoma botryoides is a rare embryonal variant of 
rhabdomyosarcoma, usually found in the vagina of infants 
and early childhood (especially in children less than two years 
of age). The onset of sarcoma botryoides from the uterine 
cervix is very rare, with a peak incidence in the second 
decade of life. These lesions are usually clinically visible with 
a nodular and grape-like mass which protrudes from the 
vagina; occasionally the only symptom may be an unexplained 
vaginal bleeding or the presence of an abdominopelvic mass 
(24,26). Vulvar and vaginal sites are associated with favorable 
prognosis in young patients, but the most important 
prognostic is the extent of the disease (27,28). 

Complete surgical resection is possible only for 
small polypoid mass, thus they are usually curable with 
a combination of chemotherapy based on vincristine, 
actinomycin-D and cyclophosphamide (VAC) and the use 
of radiotherapy if applicable (29). 

Vaginal Yolk Sac Tumors show histologic features similar 
to the tumors of ovarian origin. Macroscopically, they are 
polypoid and soft vaginal masses. Alpha-fetoprotein is 
generally considerably raised (30). Vaginal Yolk Sac Tumors is 
always treated primarily with 4 cycles of cisplatin, bleomycin, 
etoposide (PEB) or carboplatin, etoposide, bleomycin (JEB) 
or cisplatin, vinblastine, bleomycin (PVB) chemotherapy. 
Resection or biopsy is necessary to avoid additional primary 
chemotherapy or to identify patients who need different 
treatment. Furthermore, Taxol-salvage chemotherapy 
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regimens, adjuvant modern radiotherapy and fertility-saving 
curative surgery should be considered (31,32). 

In CCA radical surgery crucial and may be associated 
with adjuvant radiotherapy if necessary (33). For locally 
advanced cervical carcinoma neoadjuvant chemotherapy 
with carboplatin and paclitaxel, followed by radical 
hysterectomy and adjuvant radiation is a highly active 
treatment with acceptable toxicity (34).

Uterine tumors

Uterine tumors are rare and more likely malignant in this 
age group. Endometrial cancer usually occurs in the 15% of 
cases in premenopausal women and just over 1% of patients 
are diagnosed before 40 years of age (35). Only a few cases of 
endometrial cancer have been reported in adolescents (36). 

Uterine sarcomas represent about 3–9% of malignant 
uterine tumors. Traditionally, the main histological categories 
of uterine sarcoma are leiomyosarcoma (about 40%), 
carcinosarcoma (40%) and endometrial stromal sarcoma 
(15%). The remaining 5% of cases consist of a heterogeneous 
group of vascular and lymphatic sarcomas (37). 

Uterine leiomyosarcoma (LMS) may occur in younger 
women and premenopausal patients, still uterine LMS is 
very rare during childhood and adolescence (38). 

Ovarian tumors 

Benign and malignant ovarian tumors are rare in the 
pediatric population, with an incidence which increases with 
age (39-41). 

Juvenile Granulosa and Theca Cell Tumor are stromal 
ovarian carcinomas very rare in children. Surgery is 
necessary for histological diagnosis, staging, and debulking, 
but an excellent prognosis is related to early stage  
disease (42). Chemotherapy is indicated for stage IC or 
higher by FIGO (International Federation of Gynecology 
and Obstetrics) and it is based on cisplatin associated 
to ifosfamide and etoposide (PEI) or to etoposide and 
bleomycin (PEB) (43,44). 

Juvenile Granulosa Cell Tumor (JGCT) accounts 
about the 70% of all ovarian sex cord-stromal tumors in 
patients younger than 20 years (17). Approximately 80% of 
prepubertal girls with JGCT present isosexual precocious 
puberty related to estrogen secretion. Rarely, the tumor 
produces androgen and can cause virilizing features (45). 
In children, JGCT is more frequently associated with acute 
complications, such as torsion and rupture (46). Inhibin is a 

useful serum tumor marker for diagnosis and follow-up. Up 
to 90% of these tumors are diagnosed as low-stage disease 
confined to the ovary and they are usually curable only 
with conservative surgery. However, patients with advanced 
disease or tumors with high mitotic activity have a poorer 
prognosis and they should be treated with chemotherapy (47).

Sertoli-Leydig cell tumor is a rare stromal tumor 
that accounts for less than 0.5% of all malignant ovarian 
neoplasms in children and it is the most common 
androgen-producing ovarian tumor (48). Histologically, 
it may be classified in well-differentiated, intermediately 
differentiated, poorly differentiated, and retiform subtypes. 
Except for the well-differentiated subtype, the others may 
contain heterologous elements, with hepatic differentiation 
which is responsible for elevated serum AFP levels. Most 
of these tumors are diagnosed at an early-stage with usually 
good prognosis (49). 

GTCs can be located in the ovary and are usually divide 
into two groups: seminomas (including dysgerminoma) 
and non-seminomas (including yolk sac tumor, mature 
and  immature  t e ra toma ,  embryona l  ca rc inoma , 
choriocarcinoma) (50,51). 

Dysgerminoma is the most frequent ovarian malignant 
GCT observed during the adolescence. It originates 
from undifferentiated germ cells and it is bilateral in 
10% of cases. It is associated with gonadal dysgenesis and 
also with chromosomal abnormalities (such as Turner 
syndrome). LDH is a useful tumor marker for diagnosis and 
postoperative follow-up. Serum b-hCG levels are elevated 
in the 5% of cases when differentiated syncytiotrophoblastic 
cells are present. It is highly radiosensitive, but in the 
early-stage disease surgery alone is curative, with excellent 
prognosis (52). 

Yolk sac tumor is the most common malignant entity 
in young population and it is usually aggressive, with 
growth and extensive spread to the abdominopelvic cavity. 
Hematogenous or peritoneal metastasis and lymphatic 
spread are usually observed. Alpha-fetoprotein produced 
by the neoplasm can be used as a tumor marker at initial 
diagnosis and postoperative follow-up. The prognosis 
depends on the disease stage. Conservative surgery and 
chemotherapy can be used in a lot of cases (53). 

Mature Teratoma (or Dermoid cyst) is the most common 
benign ovarian tumor found in adolescents, with an 
incidence of 10–25%, bilateral in the 10% of cases. The 
decision of surgical excision should be based on the age of 
the patient, future fertility and cyst size (54). 

Immature teratoma frequently occurs between the first 



Triarico et al. Fertility issues as a model of personalized care

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2020;8(6):397 | http://dx.doi.org/10.21037/atm.2020.02.41

Page 4 of 12

and the second decade of life and represents 10–20% of all 
ovarian malignancies in patients younger than 20 years (55). 
It shows more aggressive behavior and worse prognosis 
than mature teratoma. Elevated serum AFP levels have been 
reported in 33–65% of patients. The current treatment of 
choice for immature teratoma is the surgery alone, with 
unilateral salpingo-oophorectomy and staging procedure (56). 

Embryonal carcinoma is a rare and highly malignant 
tumor that accounts for approximately 3% of malignant 
GCTs. Isosexual precocity or menstrual irregularity, related 
to b-hCG secretion, occurs in up to 60% of cases. The 
tumor can produce AFP and b-hCG, which may help in 
diagnosis and treatment monitoring. Standard staging 
laparotomy with unilateral salpingo-oophorectomy should 
be performed, followed by postoperative chemotherapy (57).

Except for localized dysgerminomas and immature 
teratomas, in the other cases BEP chemotherapy regimen is 
required, providing >95% of remissions in stage I patients 
and 75–80% in stage III and IV patients (58). 

A model of care for AYA with gynecological tumors

The Figure 1 shows a feasible model of multidisciplinary 
and personalized care for adolescent and AYA with 
gynecological tumors.

Like all their peers, AYA with gynecological tumors may 
experience a greater delay between the symptoms onset 
and the diagnosis than children and adults, with subsequent 
negative clinical outcomes (59-61). The factors that may 
prolong diagnostic time are variable, mainly related to their 

progressive request of autonomy from parental supervision, 
to the embarrassment or rejection of impairment in body 
images, but also because physicians who are the initial 
contact with them less likely believe cancer as a probable 
diagnosis. Thus, primary health care workers should be 
educated about the signs and symptoms of gynecological 
cancers, developing programs to reduce the referral time to 
oncologic centers (62). 

AYA with gynecological tumors were historically 
committed to pediatric or adult oncologic settings, that are 
usually unable to provide a personalized model of care for 
these peculiar groups of patients with age-specific issues (63).  
However, Marshall et al. showed that the experience of 
AYA treated in adult settings was usually negative, because 
of the feeling of isolation from their peers, the lack of 
empathy from staff, the age-inappropriateness of the adult 
environment (64). The care of AYA with gynecological 
malignancies needs a multidisciplinary tumor board of 
gynecologic oncologist, pediatric oncologists, psychologists, 
teachers, social workers, oncofertility experts who should 
work in an informal manner which has been found helpful 
to AYA (65). 

Moreover, the clinical environment should be optimized, 
providing dedicated spaces with colorful and friendly style, 
relaxation areas, music facilities, games consoles, that 
support socialization with their cancer peers (66).

Another challenging issue among that may show AYA 
patients with gynecological malignancies is the poor 
adherence to appointments and treatment (67). Several 
strategies may be adopted by health care providers to 

Education of primary health 
care for reducing referral time 

to the oncologist

Multidisciplinary tumor board 
and national cooperative 

research group MODEL OF CARE

Optimization of the 
clinical environment with 

dedicated spaces

Enrollment in clinical 
trials for cancer based 

on the 5 “A”

Psychosocial support for 
enhancing adherence to 

the treatment

Figure 1 A personalized and multidisciplinary model of care for adolescents and AYA with gynecological tumors. AYA, adolescents and 
young adults.
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enhance adherence to treatment. In fact, clinicians may 
modify communication style, encouraging a non-judgmental 
approach and increasing availability of psychosocial support; 
besides they may produce flexibility in treatment plans, 
simplifying the dosing schedule and adjusting treatments 
to minimize interference of the regimen with the AYA’s  
lifestyle (68). They may reinforce the adherence behaviors 
with explicit rewards, which should be individualized on the 
basis of what is important for motivating each patient (69-71).

Concerning the treatment, clinicians should consider 
that during the pubertal process several changes may 
modify the pharmacokinetics and the pharmacodynamics 
of drugs. Hormonal environment, change in body 
composition, the increased size of liver and kidneys and 
their improved capacity to metabolized drugs and secretion, 
the potential use of tobacco, alcohol or illicit drugs, can 
influence the absorption, distribution, metabolism and 
elimination of therapeutical drugs (11,72). The time of 
onset of these changes varies between each patient. Female 
AYA experience a sex-specific change in body composition, 
with earlier increases of GH secretion and greater growth 
in fat mass than males (73). Furthermore, clinicians have 
to consider possible interaction between multiple drugs 
and oral contraceptives containing 17alpha-ethinylestradiol 
which is a substrate of CYP3A4 and an inhibitor of several 
human drug-metabolizing cytochromes P450 (74,75). 
Therefore, in order to resolve the uncertainty regarding 
what dose intensity of treatment AYA patients with 
gynecological tumors should receive, it’s crucial to improve 
their enrollment in clinical trials for cancer, which should 
be considered the gold standard of care. Still, data from 
literature reported poor inclusion rates of AYA in cancer 
clinical trials, with an inferior treatment, reduced outcomes 
and the subsequent lack of improvement in survival (76,77). 
Involvement rates for AYA varies from 5–34% compared 
to over 90% in children (3,78). Shaw et al. found that AYA 
enrollment is lower when they are referred in adult medical 
oncology settings, as opposed to a pediatric oncology 
setting. Moreover, also the institution type seems to 
negatively influence their recruitment, which results lower 
for those treated in community oncology hospitals and not 
in pediatric tertiary institutions (79). 

Thus, an increased collaboration between pediatric and 
adult gynecological oncologists in a national cooperative 
group with shared resources and tumor boards should be 
hoped, in order to remove age limitations to clinical trial 
recruitment (5,80).

Fern et al. proposed a conceptual strategy for improving 

participation of AYA to clinical trials, based on five key 
areas (the five “A” framework): appropriateness of age 
inclusion criteria, availability of new agents for clinical 
trials, accessibility to clinical trials in all treatment centers, 
awareness of AYA cancers by drug developers and acceptability 
of trial design and research questions both to patients and 
health-care professionals (81). Recently, the Cancer Drug 
Development Forum, the European Society for Pediatric 
Oncology (SIOPE) and the Innovative Therapies for 
Children with Cancer (ITCC) found “ACCELERATE”, a 
multi-stakeholder platform for including adolescents above 
12 years old in adult phase early-phase clinical drug trials, 
even in phase I human trials where there is a scientific 
rationale and a potential therapeutic benefit, in order to 
enhance opportunities for AYA to be included in early-
phase trials (82). 

Clinical trials participation requires clinician awareness 
but also the acceptance by the patients and their family. 
Therefore, a dedicated oncology plan for AYA with 
gynecological cancer through the collaboration between 
pediatric and gynecologic oncologists should be achieved, 
creating joint clinical and educational meetings, sharing the 
resource, stimulating research in AYA gynecologic oncology, 
supporting educational programs about the distinctive needs 
of AYA. 

Specific gynecological concerns 

Despite the effort to optimize cancer treatment to 
guarantee excellent outcomes, clinicians should have the 
concern about the enhanced risk of adverse reproductive 
effects of radiotherapy, chemotherapy and surgery adopted 
for gynecologic cancer treatment (83). 

When possible, fertility-sparing surgery should be 
chosen, in order to limit infertility, sexual dysfunctions, 
pelvic pain, adhesion or fistula subsequent to major pelvic 
surgery (84-86). 

Moreover, pelvic radiotherapy may cause ovarian 
insufficiency (for the loss of ovarian follicle or their impaired 
maturation) with subsequent infertility, amenorrhea and 
decreased libido, when there are applied more than 5 Gy in 
single dose, whereas for fractionated radiation the sterilizing 
dose decreases with the age, switching from 20.3 Gy at birth 
to 14.3 Gy at 30 years (87,88).

Doses of 14–30 Gy of pelvic irradiation may predispose 
the uterus to myometrial fibrosis, and vascular and 
endometrial injury, with subsequent future pregnancy 
complications, such as preterm birth, low birth weight, 
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malposition of the fetus, spontaneous abortion, placental 
abnormalities. Doses above of 90–100 Gy may damage 
the vaginal epithelium and cervix, with fibrosis, fistula, 
dyspareunia (89,90).

Concerning chemotherapy, the more commonly 
employed drugs in gynecologic cancer are alkylating agents 
(cyclophosphamide and ifosfamide), which have as target 
follicles at every stage of the cycle, causing atresia and 
high risk (more than 70%) of permanent amenorrhoea. 
About other agents, platinum compounds, temozolomide, 
dacarbazine, lomustine, procarbazine, melphalan, 
busulphan, thiotepa are potentially associated to the risk of 
ovarian dysfunction, which is enhanced and more probably 
permanent in the case of post-pubertal exposures (91). 

The multidisciplinary team of care of AYA with 
gynecologic tumors should include also oncofertility 
experts, endocrinologist, perinatologist, that may ensure 
to the patients an exact management of gynecologic issues 
during and at the end of the treatment, such as primary 
ovarian insufficiency (POI), menstrual suppression and 
contraception, fertility preservation and future pregnancy 
issues, late psychological and psychosocial effects (92). 

POI

The loss of ovarian function subsequent to gonadal toxic 
therapy puts women not only at high risk of infertility, but it 
is also associated with multiple health risks and precocious 
menopausal symptoms, including dry eye syndrome, 
osteopenia/osteoporosis and increased risk of fractures, early 
cardiovascular disease, depression, anxiety, early decline 
in cognition (93). Thus, most of AYA with gynecological 
cancer should undergo to long-term (until the normal age 
of menopause) hormonal replacement therapy, to restore 
the premenopausal level of ovarian sex steroids, improving 
their QoL (94,95). 

Menstrual suppression and contraception 

Female AYA treated with chemotherapy have a higher risk 
of heavy menstrual bleeding, which should be avoided 
especially during the phase of anemia subsequent to the 
myelosuppression. 

 Furthermore, sexually active women should be educated 
about the opportunity of contraception, because of the 
increased risk of congenital fetal malformation subsequent 
to chemo or radiotherapy during pregnancy (96). 

Options for menstrual suppression may include oral 

contraceptives or gonadotropin-releasing hormone agonists 
(GnRHa), such as leuprolide acetate, which is widely 
adopted by the pediatric oncologist for inducing therapeutic 
amenorrhea. Its administration should start 2–4 weeks 
before the beginning chemotherapy and prolonged until the 
end of the treatment (97). 

The choosing of the type of menstrual suppression should 
be tailored to the patient, her cancer diagnosis, treatment 
plan, her desires for contraception and fertility (98).

GnRHa reduces the gonadotropin levels, placing the 
ovarian in an artificial prepubertal state. Furthermore, 
several studies have demonstrated its protective role against 
the development of POF after gonad-toxic chemotherapy, 
increasing the probability of spontaneous pregnancy in the 
short term (99-101). 

Fertility preservation and future pregnancy outcomes

As their pathological state potentially limits the chances 
of getting pregnant, fertility preservation is a crucial issue 
for AYA with gynecological malignancy. A personalized 
oncofertility counseling should be provided before starting 
treatment, in order to guarantee a fertility preservation 
plan tailored on patient’s age, characteristics and ethical 
issues (desire to use a male partner or banked donor sperm), 
stage of disease, histology, type of treatment (102,103). 
Anti-mullerian hormone (AMH) seems a useful marker for 
assessing ovarian reserve, thus it may be used as screening 
tool for choosing which patients are eligible for the 
techniques of fertility preservation (104). 

Fertility-sparing surgeries should be adopted in selected 
candidates. For microinvasive stage IA1 cervical cancer a 
fertility-sparing conization should be performed, which 
consist in the removal of the ectocervix and the endocervical 
canals (105). In the patients with stage IA2-IB1 (with 
lymphovascular space invasion) a fertility preserving radical 
trachelectomy (FPRT) is a valid option that should be 
considered, removing the cervix with the preservation of the 
uterus (106). 

Ovarian cancers are usually diagnosed in advanced stages, 
consequently conservative surgery, with the preservation 
of uterus and contralateral ovary) should be adopted in 
malignant GCTs and stage 1 unilateral, well-differentiated 
and encapsulated epithelial lesions, without adhesions or 
ascites (107). 

Endometrial cancer mostly occurs in the postmenopausal 
age and standard of care is total hysterectomy and bilateral 
salpingo-oophorectomy. Only complex atypical hyperplasia 
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and grade 1 adenocarcinoma should be treated with medical 
progestin therapy. Patients with low-risk endometrial 
carcinoma should undergo to ovarian conservation at the 
time of hysterectomy (108,109). 

Chemotherapeutic agents may have changing degree of 
gonadotoxicities, which depends on mechanism of action, 
but also on dose and time of treatment. Alkylating agents 
(ifosfamide, cyclophosphamide), busulfan and melphalan are 
associated to a high risk of gonadotoxicity (110). Platinum 
agents (cisplatin and carboplatin), taxanes, anthracyclines 
are correlated with a moderate risk of gonadotoxicity (111).  
Patients treated with antimetabolites (Gemcitabine, 
5-fluoruracile), vincristine, methotrexate have a low risk 
of gonadotoxicities (<20%). Moreover, chemotherapy 
toxicity is age-dependent and it may produce a higher 
gonadotoxicity in the older patients with a fewer ovarian 
reserve (112). 

Radiation may accelerate oocyte atresia, causing a 
premature ovarian failure (POF) (113). Furthermore, 
uterine exposure to radiation is associated to several adverse 
pregnancy-related complications (114), principally due 
to pelvic radiation, including mostly premature birth and 
low birth weight fetal malposition, but also abnormal 
placentation, hypertensive disorders, uterine rupture. 
Conversely, the risk of malformations, genetic disorders and 
cancer seems not to be greater than in their siblings’ control 
(115,116). The risk of developing cancer in offspring born 
raises in the presence of a germline cancer mutation in the 
cancer survivors (117).

Patients treated with pelvic radiation should undergo to 
ovarian transposition, also known as oophoropexy, in order 
to remove the gonads from the radiation field, putting them 
into the into the paracolic gutters in the iliac fossae. This 
technique has a success rate of 70–100%, with possible side 
effects, including chronic pelvic pain, ovarian cyst, Fallopian 
tube infarction (118,119). 

Cryopreservation techniques should be proposed to 
AYA with gynecologic cancer before the beginning of 
therapy. Considering the high ovarian reserve in women 
younger than 40 years, these patients should undergo 
to cryopreservation of cortical ovarian tissue (rich of 
primordial follicles with oocytes), which is obtained 
with laparoscopic approach, cryopreserved for later re-
implantation or in vitro maturation of oocytes), without the 
need of partner or ovarian stimulation (120,121). 

Cryopreservation of oocytes or embryos also may 
be purposed, but either requires a stimulation with 

gonadotropin for oocyte retrieval. Oocyte-cryopreservation 
showed lower pregnancy rates compared to embryo-
cryopreservation (5–12% versus 30–40%), but it should 
choose by patients without male partners or who don’t want 
a donor sperm (122). 

As mentioned above, GnHRa has to be considered as 
a chance to preserve ovarian function and fertility after 
cytotoxic treatment (99-101).

Late psychological and psychosocial effects of gynecological 
cancer

AYA with gynecological cancer may experience for a long 
time, even after the end of therapy, several psychologic and 
psychosocial disorders, including fatigue, sleep disorders, 
body image disorders, anxiety, depression, cognitive and 
functional limitations, sexual dysfunction, infertility, limited 
emotional relationship, work or school issues (123,124). 
Consequently, it’s crucial for to quickly identify those patients 
who are at greater risk of developing sexual, psychological 
and psychosocial problems, with an expert and prompt 
support, in order to improve their QoL (125,126). 

Conclusions

AYA with gynecologic tumors are a distinctive group of 
patients with specific issues, that require personalized 
and management .  Their  cancer  board should be 
multidisciplinary, involving pediatric and gynecological 
oncologists, in order to provide them with the better 
standard of care in a suitable environment, assuring the 
enrollment into clinical trials. 

Moreover, other professional figures, including 
endocrinologists, oncofertility experts, psychologists, 
teachers, social workers should help the oncologists to 
manage their gynecologic specific issues about ovarian 
failure, contraception, fertility, late psychosocial effects. 

Although the great residual and unresolved questions 
and concerns about this topic, with our paper we hope to 
have stimulated and encouraged oncologists to attempt 
evermore the best management for their AYA patients with 
gynecologic malignancies.
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