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Abstract

Aim: Malignant transformation of mature cystic teratoma (MCT) is an uncommon complication. Preoperative
diagnosis is difficult because of the lack of specific symptoms and signs indicating malignancy. Thus, we
retrospectively analyzed the clinical characteristics of patients and the role of surgery in their management.
Material and Methods: During a 9-year period (2002–2010), six patients with malignant transformation
arising from ovarian MCT were treated at the Gynecologic Oncology Unit of Bakirkoy Woman and Children’s
Training and Research Hospital. A retrospective chart review and analysis of the patients’ data were conducted.
Results: Malignant transformation arising from ovarian MCT accounted for 1.9% of all ovarian MCT (6/321).
Three cases were stage IA and the other three were stage IC. Histologically, three of six cases had squamous cell
carcinoma (50%), two had a carcinoid tumor (33%), and one had mucinous adenocarcinoma (17%). All patients
underwent comprehensive surgical staging. Two patients received adjuvant chemotherapy and one received
adjuvant chemoradiation. Five of six patients were observed for 16–104 months and no recurrence was
detected. One patient with a carcinoid tumor in stage IC died of disease within 34 months following the
surgery.
Conclusion: Early detection of malignant transformation arising from MCT is mandatory for treating patients,
but in most patients malignancy was detected intraoperatively. Surgical cytoreduction with a complete staging
procedure and adjuvant treatment may be reasonable for stage IC. Additionally, prognosis is better when the
tumor is completely excised and does not extend beyond the capsule.
Key words: malignant transformation, mature cystic teratoma.

Introduction

Teratomas, most of which consist of mature cystic ter-
atomas (MCT), are the most common germ cell tumor
of the ovary and comprise 10–20% of all ovarian
tumors. Any of the mature tissue elements of MCT
have the potential to undergo malignant transforma-
tion, which occurs in approximately 1–3% of cases.1

Not surprisingly, the most common malignant tumor
arising from teratomas is squamous cell carcinoma

(SCC) derived from ectoderm, which accounts for most
of these tumors. However, various adenocarcinomas,
carcinoid tumors, melanomas, and various soft tissue
sarcomas have also been reported.2–5

Although a preoperative diagnosis of MCT is rela-
tively easy, determination of malignant transforma-
tion is actually very difficult and is rarely diagnosed
preoperatively. Thus, malignant transformation is cur-
rently diagnosed only by postoperative histopathologic
examination in most cases.
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The prognosis for these tumors has been reported to
be very poor when disease has spread beyond the
ovary.6 Because these tumors are rare, few studies have
been published concerning the clinical pathology of
MCT with malignant transformation and no consensus
exists regarding optimal management. We retrospec-
tively analyzed six patients with malignant transforma-
tion arising from MCT of the ovary to evaluate
clinicopathologic features and prognosis.

Material and Methods

From January 2002 to December 2010, six cases with
malignant transformation arising from MCT of the
ovary were identified at Bakirkoy Woman and Chil-
dren’s Training and Research Hospital. The available
clinical records of patients with malignant transforma-
tion arising from MCT were reviewed for age, parity,
presenting symptoms, serum tumor markers, intraop-
erative findings, adjuvant treatment, and survival in
months. Surgical staging was performed using the
International Federation of Gynaecology and Obstet-
rics (FIGO) system. Regular physical examination,
serum tumor marker analysis, gynecological sonogra-
phy, chest X-ray, and magnetic resonance imaging
(MRI) were performed at the postoperative follow-up.
All intervals were determined from the date of surgery.

Results

During the 9-year period, six cases of malignant trans-
formation and 315 cases of uncomplicated ovarian MCT
were resected and histopathologically identified at our
institution. According to these data, malignant transfor-
mation comprised 1.9% (6/321) of all MCT. The median
age was 43 years (range, 38–55 years), which was much
older than the 32.6 years of patients with uncomplicated
ovarian MCT. The mean diameter of the tumor was
11.5 cm (range 9–16 cm) and all patients with malignant
transformation had unilateral ovarian tumor. In patients
with uncomplicated ovarian MCT the mean cyst size
was 6.4 cm (3.3–17 cm) and bilaterality was 4%. Clinical
presentation was abdominal/pelvic pain or discomfort
in four patients. Additionally, two of six patients were
associated with pregnancy. One of these patients was
ascertained incidentally at the time of the cesarean
section, and the other was referred to our clinic due to
bilateral adnexal mass in the postpartum period that
had been detected in the third trimester of pregnancy.
FIGO stage was determined in all patients: three were
staged as IA and the other three as IC. SCC was the most

frequent malignant transformation (Fig. 1a), occurring
in three patients (50%), followed by a mucinous adeno-
carcinoma in one patient (17%; Figs 1b,2a), and carci-
noid tumor (Fig. 2b) in two patients (one insular and
one trabecular carcinoid tumor; 33%). Preoperative
CA-125 and CA-19-9 were extensively used as tumor
markers in patients. While CA-125 was elevated in two
patients with SCC (89 U/mL and 65 U/mL) and one
patient with an insular carcinoid tumor (737 U/mL),
CA-19-9 was elevated in only one patient with an
insular carcinoid tumor (65 U/mL). Frozen sections
were evaluated in five of six patients. Total abdominal
hysterectomy and bilateral salpingo-oophorectomy
(TAH+BSO), omentectomy, and bilateral pelvic � para-
aortic lymph node dissection were performed in
four patients. Unilateral salpingo-oophorectomy with
staging biopsy in the remaining two patients was per-
formed at initial surgery. The patient, who underwent

Figure 1 (a) Gross appearance of mature cystic teratoma
with squamous cell carcinoma. The focal solid area
(arrow) was approximately 3 ¥ 2 ¥ 2 cm in size in the
wall of the cyst. (b) Intraoperative view of mucinous
adenocarcinoma arising in ovarian mature cystic
teratoma in a pregnant woman.
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unilateral salpingo-oophorectomy with staging biopsy
during the cesarean section, demonstrated capsular
invasion and, afterwards, she underwent a second
staging laparotomy including TAH+USO omentectomy,
appendectomy, and pelvic and para-aortic lymph node
dissection. While one patient with SCC received adju-
vant chemotherapy and radiotherapy, one patient with
an insular carcinoid tumor and another with mucinous
adenocarcinoma received only adjuvant chemotherapy
with six cycles of paclitaxel + cisplatin/carboplatin for
3-week intervals. Currently, five of six cases have been
observed for 16–104 months and no recurrence has been
detected. One case with an insular carcinoid tumor in
stage IC died of disease within 34 months following the

surgery. The demographics and clinical and pathologi-
cal features of the six cases are given in Table 1.

Discussion

Preoperative determination of malignant transforma-
tion arising from MCT is actually very difficult and
characteristics belonging to malignant transformation
from ultrasound examination, generally, may not differ
from uncomplicated MCT. Gross changes that suggest
malignant transformation vary from adherence to sur-
rounding pelvic structures and a large tumor measur-
ing in excess of 15–20 cm in the largest diameter to
plaque, nodule, or thickening in the cyst wall. In some
cases, the diagnosis is not suspected until microscopic
examination has been completed. Thus, a definitive
diagnosis in such cases is most often rendered postop-
eratively. Although magnetic resonance imaging and
computed tomography can be useful to determine
malignant transformation, clinical use of these imaging
tools in preoperative diagnosis remains unclear.7

Patient age, tumor size, imaging characteristics, and
serum tumor markers are risk factors for malignancy
arising from MCT.8 Although malignancy occurs at any
age, most patients are postmenopausal, and the median
age of the patients is 45–60 years.9 Rim et al. reported 11
cases of malignant transformation arising from MCT
with a mean age of 50.6 years, which was much higher
than the median age of 35 years in patients with MCT.10

In our series, the median age was 43 years which is
slightly lower than other reports. Five of six patients
(83%) were premenopausal and two of them were
under 40 years of age. Compared to previous reports,
the small number of patients with malignant transfor-
mation and their low median age in our study may not
accurately reflect the full age spectrum of these tumors.
Tumor size has also been found to predict malignant
transformation. Kikkawa et al. demonstrated that
tumors in most cases with SCC arising from MCT are
>9.9 cm and commonly contain areas of hemorrhage
and necrosis.11

The use of tumor markers has been investigated in
multiple series. SCC antigen appears to be most rel-
evant, although it is elevated in some benign MCT and
may not be sensitive in early stage malignancy.8 Mori
et al. reported that the combination of the patient’s age
(>40 years) and serum SCC antigen level (>2.5 ng/mL)
was 77% sensitive and 96% specific for malignant
transformation.12 In our series, 66% (2/3) of patients
with SCC had elevated CA-125 levels. CA-125 was also
elevated during the follow-up period in patients with

Figure 2 (a) Cyst lining composed of keratinized benign
mature squamous epithelium and malignant compo-
nent displaying well to moderately differentiated glan-
dular structures (HE, ¥40). (b) The tumor was
composed of islands of cells with closely packed small
acini at the periphery, was diagnosed as insular
carcinoid.
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an insular carcinoid tumor and suggested tumor recur-
rence prior to occurrence of metastatic lesions radio-
logically. However, SCC antigen was not analyzed in
any of these cases preoperatively due to an expensive
marker for routine clinical practice.

The most common malignancy is SCC, which repre-
sents about 75% of malignant transformation.13 Other
neoplasms, including adenocarcinoma, neuroendoder-
mal tumors, sarcoma, and malignant melanoma have
also been reported. In our study, SCC was the most
frequently identified malignant transformation found
in three cases (50%). Additionally, two carcinoid tumor
cases existed. While one of these cases showed an
insular pattern, the other case demonstrated a trabecu-
lar pattern.

The prognosis heavily depends on the extent of the
disease, biologic aggressiveness of the tumor, and
presence of a complete surgical resection similar to
epithelial ovarian cancer. However, conservative treat-
ment with unilateral salpingo-oophorectomy and sur-
gical staging for early-stage tumors in younger patients
and pregnant women needs to be considered. Tseng
et al. reported a 2-year disease-free survival of 100% in
four stage IA patients treated with this approach.14

Peterson et al. showed a 75% 5-year survival rate in
cases of unruptured stage I tumors.2 Because of the
rarity of this tumor, adjuvant treatment has not been
prospectively evaluated. According to Sakuma et al.
stage IA disease after surgical staging does not require
adjuvant chemotherapy.15 For stage IC and more
advanced disease, different adjuvant regimens have
been described in individual cases with variable out-
comes. For stage IIB-IIIC disease, Tseng et al. advo-
cated multimodality therapy, including cytoreduction,
followed by platinum-based multi-agent chemo-
therapy with or without pelvic radiation and demon-

strated that the overall 2-year disease-free survival was
69%, which is considerably higher than in prior series.14

In our series, the median follow-up was 45 months and
five of six patients survived at 16–104 months of
follow-up with no detectable recurrence.

Because of the relative rarity of these tumors, the
literature is limited to descriptive case series. Our
study and other recent studies, including patients with
complete surgical staging, support the idea that malig-
nant transformation arising from MCT presents at
earlier stages. Rim et al. reported that eight of 11
patients with malignant transformation were in stage
IA.10 Additionally, Dos Santos et al. reported 17 cases of
SCC arising from MCT, in which stage I–II tumors
accounted for 75% of all malignant transformation.8

Symptoms such as abdominal or pelvic pain and dis-
comfort caused by MCT, followed by surgery without
delay, may be the reason for early detection of devel-
oping cancer in the wall of the cyst.

In conclusion, malignant transformation arising from
MCT presents a diagnostic and therapeutic dilemma.
Surgical cytoreduction with thorough staging proce-
dures and adjuvant treatment may be reasonable for
stage IC. Additionally, prognosis is better when the
tumor is completely excised and does not extend
beyond the capsule.
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