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Abstract second childbirth needs. 2 years later, SCC-MCT recurred
Introduction: Mature Cystic Teratoma (MCT) is a with cardiac metastases.

common ovarian germ cell tumor, the secondary

development of malignancy in MCT is rare. Squamous-Cell Diagnoses: Postoperative pathology confirmed that the
Carcinoma (SCC) accounts for 80% of secondary malignant cardiac tumor was poorly differentiated squamous cell
transformations of MCT (SCC-MCT). SCC-MCT with carcinoma derived from the ovary.

cardiac metastases is extremely rare.
Interventions: Patient underwent chemotherapy after

Patient concerns: we report a 35-year-old Chinese woman cardiac tumor resection.

who chose to undergo fertility sparing surgery due to her
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Outcomes: Patient requested to be discharged after

chemotherapy, no follow-up information available.

Lessons: Due to the difficulty of preoperative diagnosis and
poor prognosis, it is necessary to be cautious when choosing

fertility-sparing surgery for SCC-MCT.

Keywords: Cystic Teratoma; Chemotherapy; Fertility;

Squamous-cell; Uterus

Abbreviations: IVC: Inferior vena cava; M: Mass; MCT:
Mature cystic teratoma; RA: Right atrium; RV:
Right ventricle; SCC: Squamous-cell carcinoma; TV:

Tricuspid valve; UT: Uterus

1. Introduction

Mature Cystic Teratoma (MCT) is a common ovarian germ
cell tumor, accounting forabout 10-20% of ovarian tumors
[1]. Malignant Transformation (MT) occurs in about 0.17-
2% of MCT [2]. Squamous Cell Carcinoma (SCC) arising
from MCT (SCC-MCT) is the most common malignant
transformation (about 80%) [3], mostly in postmenopausal
women, rare in women of childbearing age [4]. Due to the
lack of specific clinical symptoms, it is usually discovered
accidentally during gynecologic investigations for other
conditions [5]. Imaging modalities and laboratory tests are
not specific, either [6]. Therefore, preoperative diagnosis is
very difficult. Meanwhile, SCC-MCT with cardiac
metastases is even rarer. Here we report a case of SCC-
MCT (International Federation of Gynecology and
Obstetrics stage FIGO la) in a woman of childbearing age
who recurred with cardiac metastases two years after
undergoing fertility-sparing surgery. Through the literature

review, we focus on clinicopathological characteristics,

Archives of Clinical and Medical Case Reports

DOI: 10.26502/acmcr.96550473

methods of early prediction for the disease, and fertility-

sparing treatments.

2. Case Presentation

A 35-year-old Chinese woman-gravida 1, para lpresented
with a 2weeks history of palpitations, worsening cough and
dyspnea on exertion for 1week. 2 years prior to this visit,
she underwent surgical treatment for SCC-MCT (FIGO la).
In consideration of patient's desirement for second child
birth, only the right salpingo-oophorectomy was performed
without chemotherapy. Upon examination, her blood
pressure was 106 / 80mmHg and body temperature was
37.0°C, The respiratory rate was 29 times/ minute. Her
oxygen saturation was 95%. Heart auscultation revealed a
3/6 grade systolic murmur in the tricuspid area. The
Physical examination revealed slight edema in bilateral

lower extremity. The white blood cell count was 6.2 x

109 1L, neutrophils (%) (68.5%), the hemoglobin was 124
g/L. Her creatinine and transaminase were normal.The tumor
marker levels were as follows: CA125: 93 U/mL (<35
U/mL), CA19-9: 63 U/ml (<27 U/mL), and
carcinoembryonic antigen (CEA): 14 ng/mL (<2.5 ng/mL),
squamous cell carcinoma antigen (SCCA): 7.2 mg/L
(<1.5mg/L), AFP: 3.3ng/ml (<15ng/ml). Her HIV test was
negative, as was hepatitis B and C. The electrocardiogram
showed sinus rhythm with a heart rate of 86 beats per
minute. Chest CT detected low-attenuating lesions in the
right atrium, right ventricle and inferior vena cava, no
metastasis was found in the lungs. Whether during the
arterial phase or the delayed phase, the masses
demonstrated heterogeneous mild enhancement (Figurel).
Transthoracic echocardiography found that the right atrium
tumor was adjacent to right ventricular inflow tract,

resulting in obstruction of the tricuspid valve (Figure2).
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Left ventricular ejection fraction is in the normal range.
Transvaginal ultrasound revealed hypoechoic echo mass in
right pelvic cavity with arterial blood flow signal (Figure3).
Contrast-Enhanced Magnetic Resonance Imaging (CE-
MRI) showed moderate enhancement of the right pelvic
mass (Figure4). Thrombosis was not seen in lower extremity
vascular ultrasonography. No obvious metastasis was found
in other organs by PET- CT. Based on the results of all
examinations and tumor history, the patient was diagnosed
with recurrent SCC-MCT with cardiac metastases. In order
to alleviate the hemodynamic impairment and provide an

opportunity for chemotherapy, we performed emergency
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surgery to remove the masses in the heart and inferior vena
cava. Filter implanted in the inferior vena cava to prevent
cancerous emboli from forming again. Pathological
examination showed squamous cell carcinoma with massive
necrosis (Figure5). Subsequently, the patient underwent
ultrasound-guided pelvic mass biopsy. On microscopic
examination, the lesions were identified as poorly-
differentiated squamous cell Carcinoma. To further inhibit
the rapid growth of tumors, combination of paclitaxel and
carboplatin was adopted. After completion of chemotherapy,

patient was discharged home.
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Figure 2: Obstruction of the tricuspid valve due to the right atrium tumor.
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Figure 4: Contrast-enhanced magnetic resonance imaging (CE-MRI) of mass in the right pelviccavity
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Figure5: Pathological confirmation of cardiac tumors as squamous cell carcinoma.
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3. Discussion

Mature Cystic Teratomas (MCTs) are very common in
women of childbearing age and occur bilaterally in 10-17%
of patients [7]. MCTs with malignant transformation are
very rare, accounting for only 2% to 4% of all cases, and are
usually observed in postmenopausal women, rarein women
of childbearing age [8]. According to the most recent
Surveillance, Epidemiology and EndResults (SEER) cancer
statistics report based on the data from 2012 to 2016, the
percentages for newly diagnosed, ovarian cancer under the
age of 45 are 12% [9]. Intertwined with the increasing
sociodemographic transition toward women having first
childbirth beyond age 35, reproductive aging, and
gonadotoxic treatments, fertility issues have become more
prevalent and complicated in women with ovarian cancer
[10]. In most patients, SCC-MCTs are asymptomatic and few
patients havemore than one symptom related to the tumor.
Tumor of early stage is often detected accidentally during
physical examination or postoperative pathological
examination, while palpable abdominal or pelvic mass,
abdominal pain and distention are often present in advanced
stage [11]. Acute abdomenmay occur due to tumor torsion
or rupture [12]. Recurrence after fertility-sparing surgery
with cardiac metastasis has not been reported. MCT can be
easily diagnosed by imaging investigation such as
gynecological sonography, CT and MRI, however, SCC-
MCT is difficult to predict or diagnose from imageological
results [13]. Moreover, tumor mark tests are not specific,
(SCCA),
CA125, CA19-9 and CEA are raised in many patients with

SCC-MCT. However, high concentrations of tumor markers

either.  Squamous-Cell-Carcinoma  Antigen

have been reported in patients with benign tumors [14, 15].
CA19-9 and CA125 measurement did not allow distinction
between malignant and non-malignant MCTs [16]. Serum

concentrations of SCCA was not related to the stage of
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disease but rather with adverse prognosis [2]. Intraoperative
diagnosis of squamous-cell carcinoma arising in a mature
cystic teratoma might be difficult. In one study, malignant
disease was detected in frozen tissue sections in only 50%of
cases [17], therefore, MCT in women older than 30 years
that show unusual adherence and suspectsolid areas or firm,
friable, myxomatous or variegated areas should arouse
suspicion [18]. The current clinical studies were
retrospective due to the low incidence of SCC-MCT and the
published cases are scattered, and the optimal treatment for

SCC transformation in MCT remains unclear [19].

The standard primary surgery should consist of bilateral
salpingo-oophorectomy, total hysterectomy and
comprehensive surgical staging (peritoneal washing,
omentectomy, appendectomy, peritoneal biopsies, and
pelvic plus paraaortic lymphadenectomy) in early disease
and optimal cytoreductive surgery in advanced disease [20].
Hysterectomy and bilateral salpingo- oophorectomy appear
to improve survival of SCC-MCT. Fertility-sparing surgery
usually is safe and feasible in patients with fertility needs
under the age of 45 in the 1A/ IC stage [21]. In Yoshikawa's
study, 5-year overall survival of patients undergoing
fertility-preservation surgery were likely to be equivalent
with those of patients who underwent radical surgery [22].
However, Hyun Nam et al. reported that young women with
early-stage ovarian cancer undergo fertility sparing surgery
with 5.2% mortality and 11% recurrence [23]. Because of
poor prognosis, the risk of recurrence caused by the choice
of conservative surgery should be fully informed to
patients. Compared with stage la patients who only need
follow-up observation after surgery, chemotherapy in
advanced patients is necessary. There is no recognized first-
line adjuvant therapy for SCC-MCT yet. Currently the

combination of paclitaxel and carboplatin is the most
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commonly adopted regimen [1]. Postoperative radiotherapy
did not improve patient’s survival [6]. Nowadays,
increasing number of women are delaying their
childbearing age to over 35. Preservation of reproductive
function is strongly desired by patients with ovarian cancer
at childbearing age [24]. Following comprehensive surgery
and adjuvant chemotherapy, women are at increased risk of
experiencing ovarian insufficiency and early menopause, as
well as fibrosis, atrophy, and vascular injury in reproductive
organs due to surgical injury and drug toxicity. Prior to
comprehensive surgery and adjuvant chemotherapy, it is
feasible and necessary to use assisted reproduction
technology to preserve the fertility of patients. Controlled
Ovarian Hyperstimulation (COH) cycle followed by oocyte
and embryo cryopreservation can be successfully performed
to preserve fertility. A major concern regarding the
conventional COH protocols is the elevated circulating
estradiol levels due to the development of multiple large
follicles at once that can worsen oncological outcome in
estrogen-sensitive cancers. Hence, Oktay et al. have
developed safer ovarian stimulation protocols that provide
high oocyte and embryo yields using anti-estrogenic drugs
such as Tamoxifen and Letrozole, which can be used alone

or in combination with lower doses of gonadotropins [25].

However, when there is no sufficient time for a COH cycle,
patients can be offered ovarian tissue cryopreservation
(OVTX)

procedure [26]. There are some promising advances that can

(OTC) and subsequent autotransplantation

be clinically applied to prevent ovarian damage caused by
chemotherapy in the future, such as antiapoptotic/cell
preserving agents [27], stem cell technologies [28], in vitro
oogenesis using induced pluripotent stem cells (iPSCs) [29],
in vitro primordial follicle growth [29] and 3-D printed

ovarian matrices to be populated by human primordial
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follicles (“artificial ovary”) [30].

It is extremely important to promptly referred to a
reproductive specialist on which assisted reproductive
technology is adopted to preserve fertility. However, Selter
et al. recently reported that in 2016 only 5.5% of
reproductive age women with lung, breast, colorectal or
cervical cancer was evaluated for fertility preservation in the
United States, and only 4.6% of those patients underwent a
fertility preservation procedure [31]. An individualized
multidisciplinary approach and timely referral to a
reproductive specialist is crucial for achieving best results
for SCC-MCT patients desiring to preserve their fertility.
SCC-MCT is a rare malignancy. Because of the difficulty
of preoperative diagnosis and poorprognosis, it is necessary
to be cautious when choosing fertility-sparing surgery.
Patients facing the potential infertility due to oncological
treatments should be promptly referred to a reproductive
specialist. More clinical trials are in need to elucidate the
best treatment options for SCC-MCT.
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