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Abstract

Immature ovarian teratomas are rare ovarian germ cell tumors associated with a variable
potential of distant metastasis. The acquisition of mature phenotypes upon post-treatment
recurrence of immature teratomas has been previously described. In this study, we report, for
the first time, a rare case of a recurrent ovarian immature teratoma with mature deposits in
the small bowel. An incidental pelvi-abdominal mass was identified in a 30-year-old pregnant
patient during antenatal ultrasonography. The mass, which was resected through salpingo-
oopherectomy, was histopathologically characterized as an immature teratoma of grade 2
and treated with 3 cycles of chemotherapy. After 3 years of completing treatment, the patient
suffered from severe anemia which was investigated by capsule endoscopy that identified a
bleeding source in the ileum. Imaging studies revealed an intrabdominal mass that was resected
laparoscopically. The pathological assessment of the mass identified a submucosal/intramuscu-
lar teratoma with mature elements indicative of a recurrent metastasis of immature teratoma
associated with post-chemotherapy retroconversion. The secondary mass was then managed
with adjuvant chemotherapy.
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Introduction

Teratomas of the ovaries are germ cell tumors that originate from all 3 germ cell layers
containing different types of tissue such as hair, bone, and muscles [1]. Teratomas can be
categorized into mature and immature, depending on the type of differentiation. Immature
teratomas contain a variable amount of embryonal-type neuroectodermal tissues and are
the second most common germ cell neoplasms of the ovaries and a cause for cystectomy
and oophorectomy [2]. However, immature teratomas are still considered relatively rare,
accounting for <1% ofall ovarian cancers [3]. While immature teratomas have more malignant
nature than their mature counterparts, they still have alow potential to metastasize depending
largely on their histological grade [4]. The most reported distant sites of blood-borne metas-
tasis of immature teratomas include the liver, lungs, and brain [5]. Nevertheless, the spread
of ovarian immature teratoma to the small bowel has not been described before. Moreover,
recurrentimmature teratomas are known to undergo pathological retroconversion to contain
mature elements following chemotherapeutic treatment [5]. Here, we report a rare case of
a small bowel lesion with mature teratoma features that developed 3 years following the
resection and chemotherapeutic treatment of an immature ovarian teratoma in a 33-year-old
female patient.

Case Report/Case Presentation

In May 2018, a 30-year-old female patient who was pregnant (G3P2) in her first trimester
was found to have an incidental left ovarian cyst during a routine antenatal visit. Ultrasound
imaging showed a 4 x 4 cm solid mass in the left ovary. Magnetic resonance imaging (MRI)
identified a large, well-defined heterogeneous pelvi-abdominal lesion epicentered on the left
adnexa posterosuperior to the gravid uterus (shown in Fig. 1). The lesion exhibited predom-
inant T2 hyperintense and predominant T1 hypointense with hyperintense areas within. On
T1 fat-saturated images, the T1 hyperintense areas showed complete signal drop. The lesion
measured about 12.5 x 15.5 x 13.5 cm in anteroposterior, width, and craniocaudal dimen-
sions, respectively. Therefore, in July 2018, she underwent a left salpingo-oophorectomy.
Pathological assessment of the resected mass revealed a mixture of mature tissue types including
squamous epithelium, sebaceous glands, hair follicles, brain tissue, cartilage, smooth muscle,
fibroadipose tissue, and respiratory epithelium (shown in Fig. 2a). Thorough examination,
however, displayed multiple foci of admixed immature elements, mainly immature neuro-
epithelium. The cells in these foci appeared primitive, with scant cytoplasm, hyperchromatic
nuclei, and frequent mitoses, with rosette, pseudorosette, and primitive tubule formation,
which helped to differentiate the immature elements from mature brain tissue (shown in
Fig. 2a -inset). As the immature neuroepithelium was identified in >1 low power field in some
slides, the ovarian mass was diagnosed as an immature teratoma of grade 2 (shown in Fig. 2a).
The tumor was confined to the ovary without evidence of ovarian surface or fallopian tube
involvement. Samples from pelvic lymph nodes and omentectomy were free of tumor and
unremarkable. The histopathological stage was reported as pT1NO (FIGO stage IA). Her post-
operative serum levels of alpha-fetoprotein (AFP), human chorionic gonadotropin (hCG), and
CA-125 levels were within the normal range (shown in Table 1).

Following the discussion of the treatment strategy by the onco-surgical multidisciplinary
team, the patientreceived 3 cycles of adjuvant chemotherapy (namely: bleomycin, cisplatin,
and vincristine), while she was still in her second trimester. At the last chemotherapy session,
no residual tumor had been observed. In November 2018, she gave birth to a female baby
through a cesarean section. Thereafter, the patient was followed-up by the oncology team and
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Fig. 1. MRI of the primary ovarian mass. Immature ovarian teratoma (asterisk). Gravid uterus (arrowhead).
MRI, magnetic resonance imaging.

showed no signs or symptoms of recurrence until May 2020, when she started to complain of
fatigue and dizziness. Upon physical examination of the abdomen, there were no masses or
tenderness. Her blood tests showed evidence of iron deficiency anemia. Subsequently, the
patient underwent upper and lower gastrointestinal endoscopy which failed to identify a
source of bleeding that explains the cause of her anemia. During that time, she was admitted
multiple times to the hospital for blood transfusion for the management of symptomatic
anemia and was investigated again with upper endoscopy, push enteroscopy, and colonoscopy,
all of which were inconclusive. In April 2021, she underwent a capsule video endoscopy for
further investigation of potential sources of blood loss, which was successful in detecting a
bleeding source in the terminal ileum. Contrast-enhanced abdominal computed tomography
scan was ordered to detect possible intra-abdominal pathologies and revealed a non-enhancing
lesion about 32 x 37 mm at the proximal to mid-ileum region along with multiple lymph node
enlargements. As a result, she underwent laparoscopic small bowel resection for the mass
which was located 60 cm proximal to the ileocecal valve. Her postoperative histopathological
report showed a solid and cystic mural and submucosal mass. Microscopic examination of the
mass revealed a tumor with a mixture of mature tissues originating from all germ cell layers.
Despite thorough exploration of the mass, surprisingly, no immature or malignant compo-
nents were identified. The histopathological report suggested the diagnosis of a mature cystic
teratoma (shown in Fig. 2b). Such findings are thought to denote conversion of deposits of

1
Karger <

1836



Case Rep Oncol 2021;14:1834-1840
Case Re pO rts DOI: 10.1159/000520950 © 2021 The Author(s). Published by S. Karger AG, Basel

in OnCOIOgy www.karger.com/cro

Al-hazaimeh et al.: Metastasis of Immature Teratoma

Fig. 2. Microscopic images from the ovarian mass and the intestinal mass. a Ovarian tumor with a mixture of
mature and immature neuroepithelial elements (magnified in inset). b The intestinal mass identified as
mature teratoma (stars) underneath the unremarkable intestinal mucosa (arrows). Hematoxylin and eosin
stain; original magnifications, x40, x400, and. x100, respectively.

immature teratoma into mature teratoma because of chemotherapy (chemotherapeutic
retroconversion) [5-7].

Accordingly, and following a discussion of management approaches by a multidisciplinary
team, the patient was commenced on a second-line adjuvant chemotherapy of etoposide, ifos-
famide, and cisplatin. Her chemotherapy treatment was complicated by neutropenia and
urinary tract infection in August 2021, for which she was admitted to the hospital and treated
conservatively with intravenous antibiotics. A marked decrease in the levels of AFP and hCG
was recorded (as shown in Table 1).

Discussion/Conclusion

Despite comprising only 1% of total ovarian malignancies, immature teratoma account
for 20% ovarian germ cell cancers. Microscopically, immature teratomas are characterized
by the presence of microscopic foci of immature neuroepithelial tissue and rapid growth
marked by capsular invasion [8]. Treatment for immature ovarian teratomas is grade
dependent; while patients with stage Ia grade 1 immature teratomas are often treated with
surgical resection (mainly in the form of salpingo-oophorectomy) of the mass due to favorable
prognosis, grade 2 or 3, or advanced stage teratomas require operative intervention combined
with chemotherapy [4]. Unfortunately, immature teratomas can be complicated with relapse [9].
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Table 1. Serum levels of several biomarkers associated with immature teratoma

Date Timely phase of ~ AFP,ng/mL hCG, mIU/mL CA-125,U/mL CA-19-9,U/mL CEA, ng/mL
treatment

11 Dec 2018 Postoperative 4.16 <1.00 17.12 N/A N/A
(primary tumor)

29 Apr 2019 Follow-up 5.81 0.18 N/A N/A N/A

3Jan2019  Follow-up 1.95 N/A 16.50 N/A N/A

29]Jul 2019 Follow-up 1.58 0.71 N/A N/A N/A

2Feb 2020  Follow-up 1.17 0.23 N/A N/A N/A

10 Aug 2020 Postoperative 1.50 0.00 10.50 4.94 <0.10
(secondary tumor)

Table shows serum levels of AFP, hCG, CA-125, CA-19-9, and CEA over the course of treatment. Primary
tumor (ovarian immature teratoma) was resected through salpingo-oophorectomy, while the secondary tumor
(small bowel mature teratoma) was removed through laparoscopic segmental small bowel resection.

AFP, alpha-fetoprotein; hCG, human chorionic gonadotropin; CEA, carcinoembryonic antigen.

Risk for relapse of immature teratoma depends largely on the histological grading based on
the extent of immature elements within the tumor [9]. Herein, we describe a case of relapse
of a grade 2 immature ovarian teratoma in a 33-year-old female patient which occurred
within 3 years of treatment. This observation is in consistence with previous findings indicating
that the recurrence of immature teratomas often occurs within 2-3 years after treatment [10]
but represents a somewhat rare incident since only ~4% of grade 2 immature teratomas of
the ovary are complicated by relapse [9].

Hematogenous metastasis of ovarian immature teratomas is infrequent. The majority of
distant metastases were identified in the liver [5, 11]. Other intrabdominal metastatic foci
have been reported to occur in the retroperitoneum [12, 13] and omentum [14]. Supradia-
phragmatic metastasis to the thoracic cavity [15] or brain has been also described [5]. Rare
sites of distant spread include soft tissue of the thigh [16] and abdominal wall musculature [17].
Interestingly, the nature of the metastatic lesions was markedly consistent of mature tissue,
with absence of immature elements, a phenomenon first described by Logothetis et al. [18]
and referred to as growing teratoma syndrome (GTS). Additionally, these recurrent teratoma
lesions are often detected following or during chemotherapeutic treatment which is referred
to as chemotherapeutic retroconversion (first characterized by DiSaia et al. [19]). Despite
being described separately, accumulative reports highly indicate that both terms are likely to
refer to the same process [6]. However, a main difference is that with retroconversion, the
arousal of metastatic disease is not associated with mass expansion which seems to charac-
terize GTS [20]. In this case presentation, we report the development of recurrent metastasis
of immature teratoma in the small bowel (ileum) associated with retroconversion to mature
teratoma 3 years following the completion of chemotherapy. While metastatic spread to parts
of the omentum and retroperitoneal space was documented before, to our knowledge, this is
the first time where metastatic involvement of the small bowel is reported. In this report, the
secondary lesion comprised solid and cystic mural and submucosal mass within the wall of
the ileum containing no immature tissue elements.

The pathogenetic basis of this phenomenon is not well understood. Although conversion
to mature phenotypes has been described regardless of the chemotherapeutic drug combi-
nation used for treatment, exposure to chemotherapy appears to be the key step. Kataria
et al. [20] reviewed potential mechanistic explanations for retroconversion as suggested
in the literature. Of those, the hypothesis that chemotherapy is capable of suppressing the
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growth of immature components selectively allowing for mature tissue to grow over time is
most plausible [21]. This suggests that metastatic deposits are likely to consist of immature
tissue early on which matures gradually following exposure to chemotherapy. Unfortunately,
itis challenging to confirm this proposition due to the lack of reliable preclinical models. Lastly,
normalization of serum levels of AFP, hCG, CA-125, and AFP is a frequent observation in GTS;
however, in the current case, the patient maintained normal ranges of these biomarkers
despite a notable reduction in their serum levels following the surgical removal of the ovarian
tumor and treatment with chemotherapy.

In conclusion, this case report provides additional evidence on the recurrent metastasis
of ovarian immature teratoma and conversion into mature lesion following exposure to
chemotherapy but in the small bowel, a previously unreported metastatic destination. The
importance of reporting these cases, despite being rare, is to direct attention of clinicians and
pathologists towards the possibility of unusual clinicopathological presentation of ovarian
germ cell line tumors, especially that early intervention is associated with better outcomes.
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