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Growing teratoma syndrome
of the ovary: a case report and
literature review
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Growing teratoma syndrome (GTS) is a rare condition that arises secondary to
malignant germ cell tumors. It is characterized by an enlarging abdominal mass
during or after chemotherapy, normal tumor markers, and histopathological
indications of mature teratoma components. Awareness of GTS is limited, and it
is often mistaken for disease progression or recurrence. This misdiagnosis can
lead to delayed treatment and increased risk of complications. Therefore, early
identification of GTS is crucial to avoid unnecessary systemic treatments and
reduce financial burden. GTS is unresponsive to chemotherapy or radiotherapy
and complete surgical resection is the sole therapeutic strategy. In this report, we
present a case of GTS in a 20-year-old female following treatment for immature
teratoma, alongside a review of the relevant literature aimed at enriching our
insight into the clinical manifestations of GTS.
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1 Introduction

Ovarian immature teratoma (IMT) is one of the most common histological subtypes of
malignant ovarian germ cell tumors, comprising tissues from all three germ layers as well as
immature neural elements, and accounting for approximately one-third of cases Smith et al.
(1). IMT predominantly occurs in young women, and given its incidence at a relatively
young age, the primary treatment approach focuses on preserving fertility. This is typically
achieved through fertility-sparing unilateral salpingo-oophorectomy, followed by adjuvant
chemotherapy with the BEP (Bleomycin, Etoposide, and Cisplatin) regimen.

Growing teratoma syndrome (GTS) represents an extremely rare metastatic
complication arising from malignant germ cell tumors Amsalem et al. (2). The
phenomenon was first delineated by DiSAIA et al. (3), who observed a ‘chemotherapy-
induced transformation’ in three female patients with ovarian immature teratoma, where
post-chemotherapy, immature tumor components evolved into mature elements.
Subsequently, Logothetis et al. (4) reported six cases of testicular malignant germ cell
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tumors that recurred as mature teratomas following successful
chemotherapy and coined the term GTS to describe these
occurrences. Specifically, GTS is defined by three specific criteria:
1) Continuously enlarging abdominal mass during or after
chemotherapy; 2) Previously elevated serum tumor markers are
now within normal limits; 3) Pathological examination of the
resected tumor reveals only mature teratoma components
Logothetis et al. (4). In 2004, Amsalem et al.’s research suggested
that ‘chemotherapy-induced transformation’ and ‘GTS’ appear to
be the same phenomenon Amsalem et al. (2). Here, we present a
case of a 20-year-old female with ovarian immature teratoma who
developed GTS following treatment. Additionally, we conducted a
retrospective literature review to enhance our understanding of this
unique syndrome.

2 Case presentation

In December 2022, a 20-year-old woman presented to a local
hospital with symptoms of abdominal pain and distension lasting
for 10 days. An ultrasound examination revealed a solid-cystic
mixed echoic mass in the pelvic cavity, with indistinct borders and
irregular morphology. Multiple small hypoechoic areas were
observed within the mass, and abundant blood flow signals were
detected. Additionally, a fluid-filled dark area was visible in both the
abdominal and pelvic cavity. She was then admitted to Chengdu
Women’s and Children’s Central Hospital. Computed Tomography
(CT) scans revealed a huge solid-cystic mass occupying the lower
abdomen and pelvic cavity where the mass contained scattered
punctate calcifications and fat density shadows. Multiple nodular
shadows were observed in the peritoneum and greater omentum
(Figures 1A, B). Serum tumor markers were elevated: a-fetoprotein
(AFP) = 833.1ng/ml, CA125 = 422.1U/ml, CA19-9 = 81.81U/ml, f3-
human chorionic gonadotropin (HCG) was negative.During the
surgical exploration, a significant amount of yellow ascites was
observed. An irregular mass was found attached to the left ovary,
and multiple nodules were observed in the omentum. No obvious

FIGURE 1
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masses were observed on either ovary or on the peritoneal surfaces,
and no enlarged retroperitoneal lymph nodes were palpable. The
mass and a portion of the omentum were resected, and random
peritoneal biopsies were taken from the pelvis, paracolic gutters,
and undersurfaces of the diaphragm. The mass was completely
resected without rupture, and there was no residual gross lesion
after the operation. Cytological examination of the ascites did not
detect malignant cells. Histopathological analysis of the mass and
omentum revealed a stage IIlc high-grade immature teratoma
(grade 3), with abundant immature intestinal epithelium present
within the tumor, and no distinct yolk sac tumor components were
identified (Figure 2A). The patient was then administered 3 cycles
of BEP (bleomycin, etoposide, cisplatin, bleomycin 30 units IV per
week plus etoposide 100 mg/m2 IV daily on days 1-5 plus cisplatin
20 mg/m2 IV daily on days 1-5, repeated every 21 days) as adjuvant
chemotherapy. After 3 cycles of chemotherapy, the tumor marker
(AFP) returned to normal, and an MRI showed no masses in the
pelvic or abdominal cavity. She achieved a complete clinical
response and was recommended for regular follow-up.

In May 2023, three months after the last cycle of chemotherapy,
the patient was followed up at a local hospital where a positron
emission tomography (PET)/CT scan revealed an abdominal mass
measuring approximately 10 cm, with normal tumor markers. She
was then admitted to West China Second University Hospital where
she received two cycles of BEP regimen chemotherapy. Despite this,
an abdominal MRI examination showed no significant reduction in
the size of the mass (Figures 3A, B). Given the limited effectiveness
of chemotherapy, the patient was subsequently administered 3
cycles of chemotherapy with ‘paclitaxel, ifosfamide, and cisplatin’.
However, the mass continued to grow during this chemotherapy
(Figures 3C, D). Consequently, the patient was admitted to The
West China University Hospital for surgery. Preoperative CT
results showed multiple masses in the pelvic and abdominal
cavities fused into a huge irregular continuous mass (Figure 1C).
Intraoperatively, a huge cystic-solid mass measuring approximately
20x15x13 cm was found deep in the left upper abdomen, behind the
left lobe of the liver and above the lesser curvature of the stomach,

Images (A, B) (taken on 2022-12-14) reveal a large solid-cystic mass occupying the lower abdomen and pelvic cavity, which contained scattered
punctate calcifications and shadows with fat density; image (C) (taken on 2023-11-27) demonstrates multiple masses in the pelvic and abdominal

cavities fused into a huge irregular continuous mass.
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FIGURE 2

Representative histology of immature and mature teratoma. In image (A) (HE x100), the resected specimen of original ovarian immature teratoma
showing primitive neural tube. Mature teratoma after chemotherapy in the same patient composed of various tissue components such as fat and
cartilage (image B, HE x100), as well as neuroglia and intestinal epithelium (image C, HE x40).

along with multiple cystic-solid masses fused in the right liver
posterior space and diaphragm, measuring approximately
6x5x7 cm. Multiple cystic-solid masses were also found in the
pelvic peritoneum, as well as multiple nodules in the mesentery and
greater omentum ranging in size from 0.2 cm to 2 cm. A fertility-
preserving surgery was conducted, which involved the resection of
the posterior peritoneal tumor located behind the left lobe of the
liver, the diaphragm tumor, and the greater omentum, along with
the excision of the pelvic tumor. Postoperatively, no macroscopic
residual lesions were observed. Postoperative pathological
examination revealed various differentiated tissues, including
cartilage, neural tissue, glandular and squamous epithelium,
sebaceous glands, along with keratinization, necrosis, and foam
cell accumulation. No immature components were detected
(Figures 2B, C). Based on the clinical progression of an enlarging
abdominal mass post-chemotherapy, normalized serum tumor
markers, and pathological evidence of mature teratoma, the
patient was diagnosed with ‘ovarian GTS’. Following NCCN
guidelines Armstrong et al. (5), we outline the follow-up plan for
this patient: 1) In the first year, perform physical exams and serum
tumor marker tests every 2 months, with chest/abdominal/pelvic
(C/A/P) CT scans every 3-4 months. 2) In the second year,
continue with physical exams and serum tumor marker tests

every 2 months, and C/A/P CT scans every 4-6 months. 3)

During the third year, continue with physical exams and serum
tumor marker tests every 4-6 months, and A/P CT scans every 6-12
months. 4) In the fourth and fifth years, continue with physical
exams and serum tumor marker tests every 6 months, and A/P CT
scans every 6-12 months. 5) After five years, continue with annual
physical exams and serum tumor marker tests, and perform CT
scans as needed based on clinical symptoms. Three months after
surgery for GTS, this patient is alive with no evidence of disease.

3 Discussion

GTS manifests with an incidence of 1.9%-7.6% in male non-
seminomatous germ cell tumors of the testis Lee et al. (6). In
females, its prevalence is rarer and the exact incidence is somewhat
nebulous, though some reports suggest a rate of approximately 12%
Zagameé et al. (7). For patients with immature teratomas, the
potential progression to GTS is estimated around ~20% Wang
et al. (8). A review of 101 cases of ovarian GTS found that GTS
mostly occurs in adolescents and young adults, with a median onset
age of 22 years at the time of primary diagnosis of immature
teratoma Li et al. (9).

The etiology of GTS remains elusive, with two prevailing theories
cited in the literature to elucidate its pathogenesis. 1) Chemotherapy

FIGURE 3

Images (A, B) (taken on 2023-07-19) indicate multiple masses in the pelvic and abdominal, with the largest located in the hepatogastric space;
images (C, D) (taken on 2023-09-24) show an enlargement of the pelvic and abdominal masses.
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eliminates the chemotherapy-sensitive immature components, while
chemotherapy-insensitive mature components continue to grow,
leading to GTS as the disease progresses Andre et al. (10). 2)
Chemotherapy alters cellular dynamics, causing pluripotent
malignant germ cells to transform into mature teratomas, acquiring
a benign phenotype insensitive to chemotherapy, and proliferating
autonomously DiSAIA et al. (3). Additionally, Hong et al. (11) have
proposed a hypothesis suggesting that malignant cells may inherently
or spontaneously differentiate into benign tissue, with this process
potentially being extended by therapeutic intervention as part of the
natural progression.

The risk factors that precipitate GTS remain unclear. In male
patients, mature teratoma components within the primary tumor has
been identified as a predictive factor for GTS Andre et al. (10).
Research indicates that residual disease post-initial surgery and
peritoneal gliomatosis are independent risk factors for the
occurrence of GTS Wang et al. (8). Additionally, Andre et al. (10)
suggested that the presence of mature teratoma components within
the primary tumor, inadequate initial surgery, and metastatic disease
unresponsive to chemotherapy contribute to an increased risk of
GTS. Moreover, Tangjitgamol et al. (12) showed that tumor rupture
during surgery might be associated with the occurrence of GTS.

The retroperitoneum is recognized as the most frequent locus
for the occurrence of GTS. Additional sites of manifestation have
been documented, encompassing the lungs, neck, supraclavicular
region, inguinal lymph nodes, mediastinum, forearm, mesentery,
and liver Zagame et al. (7). Generally, most GTS nodules following
ovarian germ cell tumors are localized to the pelvis, abdomen, and
retroperitoneum, rather than exhibiting distant systemic spread
Wang et al. (8) Djordjevic et al. (13). However, the exact
mechanisms of disease dissemination in GTS are not fully
understood. Research by Shibata et al. (14) highlighted a case of
ovarian GTS that demonstrated three concurrent pathways of
metastatic spread: direct extension, lymphatic dissemination, and
hematogenous routes. This diversity in potential spread
underscores the complex behavior of GTS and highlights the need
for further investigation to better understand its pathophysiology.

Diagnosing GTS requires a collaborative approach involving the
patient’s medical history, treatment details, and coordination
among gynecology, ultrasonography, radiology, and pathology
departments. GTS is often misidentified as either disease
progression or recurrence. If pelvic or abdominal growth of
masses is found during or after the chemotherapy, the IOTA
ADNEX model and tumor marker levels can help diagnosis to
some extent. Elevated tumor markers generally signify a recurrence
of IMT, whereas GTS tends to correspond with normal or slightly
elevated tumor marker levels (only a few studies have noted slight
elevation in tumor markers) Lorusso et al. (15). Ultrasound
assessment by an expert, or the use of the IOTA ADNEX model
in conjunction with the tumor marker profiles, can often indicate
the specific subtype of malignancy Timmerman et al. (16).
However, the clinical behaviors of recurrence in IMT (true
recurrence and mature recurrence) are not fully understood.
Surgery should be performed to evaluate the nature of the relapse,
determining whether it is an IMT requiring further adjuvant
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chemotherapy or mature elements needing no further
management Wang et al. (17).

The clinical manifestations of GTS are related to the location of
tumor growth, which can lead to compression of surrounding
organs and evoke an array of clinical symptoms such as pain,
intestinal obstruction, renal failure due to ureteral compression,
thrombophlebitis, and tissue necrosis. According to Li et al. (9), the
median size of the primary tumor at diagnosis was reported to be
18.7 cm (range: 6-45 cm), median subsequent tumor size was 8.6
cm (range: 1-25 cm). The median tumor growth rate during the
interval between primary treatment and the diagnosis of ovarian
GTS was 0.94 cm/month (range: 0.3—4.3 cm/month). Furthermore,
the median duration leading to the diagnosis of GTS post-treatment
was 26.6 months (range: 1-264 months).

The imaging diagnosis of GTS predominantly relies on CT
scans. The maturation characteristics discernible via CT include an
increased density within the mass, well-delineated margins, and the
emergence of internal calcifications, alongside the presence of fatty
deposits and cystic alterations Moskovic et al. (18). PET/CT scans
are regarded as furnishing more comprehensive diagnostic insights
than CT alone, owing to their enhanced capability to differentiate
between active disease and benign processes, thereby offering a
more detailed evaluation of the syndrome Kikawa et al. (19).

GTS is known for its resistance to both chemotherapy and
radiotherapy, rendering surgical intervention the sole method of
treatment Andre et al. (10). According to the second pathogenic
mechanism, if GTS occurs as a result of chemotherapy reversal, it
seems logical that it retains a high level of histological type and
malignant potential. Complete surgical resection achieving RO
status significantly improves prognosis, with a 5-year survival rate
of 89%—-90% Wang et al. (8). The risk of recurrence after complete
resection is very low, ranging from 0%t04%. In contrast, the
recurrence rates post-partial resection are notably higher, ranging
from 72% to 83% Spiess et al. (20).

However, surgery is challenging and often involves partial organ
resection and reconstruction procedures. Despite these challenges,
complete resection is advocated even when vital organs are involved.
Given that GTS tumors frequently involve multiple organs and
multiple metastases, the final management should be determined
within a multidisciplinary team or experienced centers, taking into
account both the diagnostic findings and the overall patient profile
Timmerman et al. (16) Bentivegna et al. (21)Pashankar et al. (22). In
scenarios where surgery is unfeasible or complete resection cannot be
accomplished, alternative treatments such as Pazopanib have been
reported in the literature as therapeutic options for GTS Schultz et al.
(23). The overall prognosis for patients with GTS is generally positive.

GTS has a risk of malignant transformation, where the teratoma
may evolve into more aggressive forms of cancer such as sarcoma,
squamous cell carcinoma, adenocarcinoma, or adenosquamous
carcinoma. The incidence rate of such malignant transformations
is reported to be between 3% and 5.4% Andreé et al. (10) Shigeta et al.
(24). Considering this risk, it is crucial to maintain regular follow-
up through imaging studies and serum tumor marker evaluations to
promptly detect any signs of malignant change, ensuring timely
intervention and management.
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Ovarian GTS predominantly occurs in young women,
spotlighting fertility preservation as a critical concern. For patients
with stage II to IV immature teratomas, postoperative chemotherapy
is recommended, though it may permanently impair reproductive
functions. Cryopreservation of ovarian tissue is the primary option to
preserve fertility. Fertility-sparing surgery should be considered for
those who wish to retain their fertility Perelli et al. (25, 26). In an
extensive review of 101 cases involving patients with ovarian GTS, Li
et al. (9) reported that 5 patients conceived in the period between the
primary diagnosis and the diagnosis of GTS, with 1 patient achieving
pregnancy post-diagnosis of ovarian GTS. In the study by Bentivegna
et al, among 38 patients with Ovarian GTS, 20 underwent fertility-
sparing surgery, of which 4 out of 6 patients who planned to conceive
became pregnant naturally, and 1 successfully conceived using
assisted reproductive technology Bentivegna et al. (21). These
findings underscore the feasibility and significance of fertility-
sparing surgical approaches in managing Ovarian GTS, with both
studies advocating for such interventions ‘when possible’. However,
the ambiguity surrounding the criteria to determine when fertility-
sparing surgery is feasible highlights a gap in the existing literature.
This lack of clarity calls for additional research to establish definitive
guidelines that can aid in making informed decisions about
preserving fertility in patients with Ovarian GTS.

4 Conclusion

GTS is a rare condition. When an abdominal mass enlarges
during or after chemotherapy for immature teratoma, with normal
serum tumor markers, GTS should be considered. A definitive
diagnosis typically hinges on pathological examination after
surgical resection. Complete surgical resection is crucial for a
good prognosis and is essential in GTS management. Given the
potential for malignancy, stringent and continuous follow-up is
essential to monitor for any signs of progression or transformation.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

References

1. Smith HO, Berwick M, Verschraegen CF, Wiggins C, Lansing L, Muller CY, et al.
Incidence and survival rates for female Malignant germ cell tumors. Obstetrics Gynecol.
(2006) 107:1075-85. doi: 10.1097/01.A0G.0000216004.22588.ce

2. Amsalem H, Nadjari M, Prus D, Hiller N, Benshushan A. Growing teratoma
syndrome vs. chemotherapeutic retroconversion: case report and review of the
literature. Gynecol Oncol. (2004) 92:357-60. doi: 10.1016/j.ygyno.2003.10.024

3. DiSAIA PJ, Saltz A, Kagan A, Morrow CP. Chemotherapeutic retroconversion of
immature teratoma of the ovary. Obstetrics Gynecol. (1977) 49:346-7.

4. Logothetis CJ, Samuels ML, Trindade A, Johnson DE. The growing teratoma
syndrome. Cancer. (1982) 50:1629-35. doi: 10.1002/(ISSN)1097-0142

5. Armstrong DK, Alvarez RD, Backes FJ, Bakkum-Gamez JN, Barroilhet L,
Behbakht K, et al. Nccn guidelines® insights: Ovarian cancer, version 2.2024:
Featured updates to the ncen guidelines. J Natl Compr Cancer Network. (2024), 1-241.

Frontiers in Oncology

10.3389/fonc.2024.1412206

Ethics statement

The studies involving humans were approved by Ethics
Committee of Chengdu Women and Children’s Central Hospital.
The studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their
written informed consent to participate in this study. Written
informed consent was obtained from the individual(s) for the
publication of any potentially identifiable images or data included
in this article.

Author contributions

JT: Writing — original draft, Conceptualization. ZS: Data
curation, Writing — review & editing. ML: Investigation, Writing
- review & editing. TL: Validation, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

6. Lee DJ, Djaladat H, Tadros NN, Movassaghi M, Tejura T, Duddalwar V, et al.
Growing teratoma syndrome: clinical and radiographic characteristics. Int J Urol.
(2014) 21:905-8. doi: 10.1111/iju.12466

7. Zagamé L, Pautier P, Duvillard P, Castaigne D, Patte C, Lhommeé C. Growing
teratoma syndrome after ovarian germ cell tumors. Obstetrics Gynecol. (2006) 108:509—
14. doi: 10.1097/01.A0G.0000231686.94924.41

8. Wang D, Zhu §, Jia C, Cao D, Wu M, Shen K, et al. Diagnosis and management of
growing teratoma syndrome after ovarian immature teratoma: A single center
experience. Gynecol Oncol. (2020) 157:94-100. doi: 10.1016/j.ygyno.2019.12.042

9. Li S, Liu Z, Dong C, Long F, Liu Q, Sun D, et al. Growing teratoma syndrome
secondary to ovarian giant immature teratoma in an adolescent girl: a
case report and literature review. Medicine. (2016) 95:¢2647. doi: 10.1097/
MD.0000000000002647

frontiersin.org


https://doi.org/10.1097/01.AOG.0000216004.22588.ce
https://doi.org/10.1016/j.ygyno.2003.10.024
https://doi.org/10.1002/(ISSN)1097-0142
https://doi.org/10.1111/iju.12466
https://doi.org/10.1097/01.AOG.0000231686.94924.41
https://doi.org/10.1016/j.ygyno.2019.12.042
https://doi.org/10.1097/MD.0000000000002647
https://doi.org/10.1097/MD.0000000000002647
https://doi.org/10.3389/fonc.2024.1412206
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Tao et al.

10. Andre F, Fizazi K, Culine S, Droz J-P, Taupin P, Lhomme C, et al. The growing
teratoma syndrome: results of therapy and long-term follow-up of 33 patients. Eur |
Cancer. (2000) 36:1389-94. doi: 10.1016/S0959-8049(00)00137-4

11. Hong WK, Wittes RE, Hajdu ST, Cvitkovic E, Whitmore WF, Golbey RB. The
evolution of mature teratoma from Malignant testicular tumors. Cancer. (1977)
40:2987-92. doi: 10.1002/(ISSN)1097-0142

12. Tangjitgamol S, Manusirivithaya S, Leelahakorn S, Thawaramara T, Suekwatana P,
Sheanakul C. The growing teratoma syndrome: a case report and a review of the literature.
Int ] Gynecol Cancer. (2006) 16:384-90. doi: 10.1136/ijgc-00009577-200602001-00070

13. Djordjevic B, Euscher ED, Malpica A. Growing teratoma syndrome of the ovary:
review of literature and first report of a carcinoid tumor arising in a growing teratoma
of the ovary. Am J Surg Pathol. (2007) 31:1913-8. doi: 10.1097/PAS.0b013e318073cf44

14. Shibata K, Kajiyama H, Kikkawa F. Growing teratoma syndrome of the ovary
showing three patterns of metastasis: a case report. Case Rep Oncol. (2013) 6:544-9.
doi: 10.1159/000356563

15. Lorusso D, Malaguti P, Trivellizzi IN, Scambia G. Unusual liver locations of
growing teratoma syndrome in ovarian Malignant germ cell tumors. Gynecol Oncol
Case Rep. (2011) 1:24. doi: 10.1016/j.gynor.2011.08.001

16. Timmerman D, Planchamp F, Bourne T, Landolfo C, du Bois A, Chiva L, et al.
Esgo/isuog/iota/esge consensus statement on pre-operative diagnosis of ovarian
tumors. Int ] Gynecol Cancer. (2021) 31:961-82. doi: 10.1136/ijgc-2021-002565

17. Wang D, Cang W, Zhu §, Jia C, Cao D, YangJ, et al. Oncological and reproductive
outcomes in patients with advanced-stage ovarian immature teratoma: experience from a
tertiary center. Front Oncol. (2022) 12:822341. doi: 10.3389/fonc.2022.822341

18. Moskovic E, Jobling T, Fisher C, Wiltshaw E, Parsons C. Retroconversion of
immature teratoma of the ovary: Ct appearances. Clin Radiol. (1991) 43:402-8.
doi: 10.1016/S0009-9260(05)80570-7

Frontiers in Oncology

06

10.3389/fonc.2024.1412206

19. Kikawa S, Todo Y, Minobe S, Yamashiro K, Kato H, Sakuragi N. Growing
teratoma syndrome of the ovary: A case report with fdg-pet findings. J Obstetrics
Gynaecol Res. (2011) 37:926-32. doi: 10.1111/j.1447-0756.2010.01439.x

20. Spiess PE, Kassouf W, Brown GA, Kamat AM, Liu P, Gomez JA, et al. Surgical
management of growing teratoma syndrome: the md anderson cancer center
experience. J Urol. (2007) 177:1330-4. doi: 10.1016/j.juro.2006.11.086

21. Bentivegna E, Azais H, Uzan C, Leary A, Pautier P, Gonthier C, et al. Surgical
outcomes after debulking surgery for intraabdominal ovarian growing teratoma
syndrome: analysis of 38 cases. Ann Surg Oncol. (2015) 22:964-70. doi: 10.1245/
§10434-015-4608-y

22. Pashankar F, Murray MJ, Gell ], MacDonald N, Shamash J, Billmire DF, et al.
Consensus and controversy in the management of paediatric and adult patients with
ovarian immature teratoma: the Malignant germ cell international consortium
perspective. eClinicalMedicine. (2024) 69:102453. doi: 10.1016/j.eclinm.2024.102453

23. Schultz KAP, Petronio J, Bendel A, Patterson R, Vaughn DJ. Pd0332991
(palbociclib) for treatment of pediatric intracranial growing teratoma syndrome.
Pediatr Blood Cancer. (2015) 62:1072-4. doi: 10.1002/pbc.25338

24. Shigeta N, Kobayashi E, Sawada K, Ueda Y, Yoshino K, Hori Y, et al.
Laparoscopic excisional surgery for growing teratoma syndrome of the ovary: case
report and literature review. J Minimally Invasive Gynecol. (2015) 22:668-74.
doi: 10.1016/}.jmig.2015.01.011

25. Perelli F, Fusi G, Lonati L, Gargano T, Maffi M, Avanzini S, et al. Laparoscopic
ovarian tissue collection for fertility preservation in children with Malignancies: a
multicentric experience. Front Surg. (2024) 11:1352698. doi: 10.3389/fsurg.
2024.1352698

26. Perelli F, Grimaldi C, Candiani M, Masieri L, Mantovani A. Update in pediatric
gynecology. Front Surg. (2024) 11. doi: 10.3389/fsurg.2024.1391435

frontiersin.org


https://doi.org/10.1016/S0959-8049(00)00137-4
https://doi.org/10.1002/(ISSN)1097-0142
https://doi.org/10.1136/ijgc-00009577-200602001-00070
https://doi.org/10.1097/PAS.0b013e318073cf44
https://doi.org/10.1159/000356563
https://doi.org/10.1016/j.gynor.2011.08.001
https://doi.org/10.1136/ijgc-2021-002565
https://doi.org/10.3389/fonc.2022.822341
https://doi.org/10.1016/S0009-9260(05)80570-7
https://doi.org/10.1111/j.1447-0756.2010.01439.x
https://doi.org/10.1016/j.juro.2006.11.086
https://doi.org/10.1245/s10434-015-4608-y
https://doi.org/10.1245/s10434-015-4608-y
https://doi.org/10.1016/j.eclinm.2024.102453
https://doi.org/10.1002/pbc.25338
https://doi.org/10.1016/j.jmig.2015.01.011
https://doi.org/10.3389/fsurg.2024.1352698
https://doi.org/10.3389/fsurg.2024.1352698
https://doi.org/10.3389/fsurg.2024.1391435
https://doi.org/10.3389/fonc.2024.1412206
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Growing teratoma syndrome of the ovary: a case report and literature review
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


