
Introduction

Malignant transformation occurs in 0.5-2% of mature

cystic teratomas (MCTs) [1, 2] and accounts for 3% of all

primary ovarian malignant tumors [3]. Although any of the

components of a mature cystic teratoma may undergo ma-

lignant degeneration, squamous cell carcinoma (SCC) aris-

ing from the ectoderm is considered the most common [4,

5]. Other malignant neoplasms include (but are not limited

to) basal cell carcinoma, melanoma, adenocarcinoma, sar-

coma, and thyroid carcinoma [4, 5].

Compared to benign cystic teratomas, malignant trans-

formation tends to occur in older patient populations, with

a mean age of 45-60 years [4, 5]. Other possible risk factors

for malignant transformation include tumor diameter

greater than ten cm, rapid growth, and suspicious findings

on imaging (e.g. low resistance intra-tumor flow on

Doppler) [4, 5].

Preoperative diagnosis of malignant transformation is

very difficult due to its similarity to benign teratoma with

regards to clinical signs and symptoms. The most common

symptoms include: abdominal mass, distension, and pain

[6-9]. The diagnosis is often made unexpectedly in the op-

erating room or, more commonly, on final pathology; this

presents a dilemma regarding the need for surgical staging

and/or adjuvant therapy [6-9].

The prognosis of these malignancies has been reported

to be poor, especially with distant metastases [4, 9-12].

However, because of the rarity of these tumors, the clini-

copathologic characteristics, treatment and prognostic fac-

tors are not yet well established. The literature is limited to

descriptive case series, and there is no consensus within gy-

necologic oncology regarding optimal management.

The aim of this study was to review the experience of a

single tertiary care center in Winnipeg, Manitoba with this

rare disease, and describe the management and outcomes

data.

Materials and Methods

This study is a retrospective analysis of patients with malignant

transformation of mature cystic teratomas that were referred to
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the Division of Gynecologic Oncology at CancerCare Manitoba,

Winnipeg, Manitoba; it is the only tertiary care center in Mani-

toba, Canada. All female patients older than 18 years with an un-

equivocal diagnosis of malignant transformation of mature cystic

teratoma, and treated by the Gynecologic oncology group at Can-

cerCare Manitoba over a 30-year period (1983 to 2013) were in-

cluded. 

After institutional ethics board approval (REB # H2013:426;

December 15, 2013), women were identified within the cancer

registry by the Division of Gynecologic Oncology and the De-

partment of Epidemiology, at the University of Manitoba. Clini-

cal data were abstracted and follow-up information was obtained

on all women until August 2014.

Data recorded for each patient included age, gravity, parity,

symptoms at presentation, type and details of surgery, pathology

of tumor, residual disease, stage, serum tumor markers levels

(alfa-fetoprotein (αFP), β-subunit of human chorionic go-

nadotropin (β-hCG), lactate dehydrogenase (LDH), alkaline phos-

phatase (ALP), carcinoemberionic antigen, and CA125), type of

chemotherapy regimen, and follow-up data (date of last follow up

in gynecology oncology clinic, status at the time of the study, date

of recurrence, date of death). Surgical stage was assigned retroac-

tively as outlined by the International Federation of Gynecology

and Obstetrics (FIGO 2014) [13].

Time to progression was calculated from the date of initial sur-

gery to the time of progression or recurrence. Overall survival was

defined as time from the date of initial surgery to the time of death

or last follow-up in gynecology oncology clinic. 

Results

According to the present authors’ health record and can-

cer registry, 606 patients with ovarian MCT underwent sur-

gery at the health sciences center in the University of

Manitoba during the study period. After review of patho-

logic reports of these patients, the authors identified 13

women with malignant transformation of MCT treated in

the present center (2.1%). Median age at diagnosis was 53

years (range 25-65). Median tumour diameter was 16 cm

(range 8-20). The most common presenting symptom was

a palpable mass (nine cases; 70%); three patients (23%)

presented with severe abdominal pain and had confirmed

intraoperative ovarian torsion. The remaining one patient

had an incidental finding of an ovarian mass during ce-

sarean section. SCC was found in 38% (five cases), muci-

nous adenocarcinoma in 15% (two cases), anaplastic

carcinoma in 8% (one case), and papillary thyroid carci-

noma within a surrounding MCT in 38% (five cases). Stage

distribution was Stage I in 61% (eight cases), Stage II in

15% (two cases), and Stage III in 23% (three cases). The

median follow up period of the entire patient population

was 60 months, with a three-year overall survival of 76%

(Table 1).

Tumor markers were available in all identified patients.

CA125 was elevated in 30% of the patients (two squamous

carcinoma and two mucinous). CEA was elevated in two

patients (15%) all had mucinous adenocarcinoma. No other

elevated tumor markers were identified (αFP, β-hCG, LDH,

ALP) (Table 1). Preoperative evaluation and impression

was consistent with a benign teratoma in nine patients (five

papillary thyroid carcinoma, one anaplastic carcinoma, and

three squamous carcinoma) due to normal tumor markers

and non-suspicious imaging. Malignant ovarian cancer was

suspected in four patients (two squamous carcinoma and

two mucinous) who had elevated tumor markers and sus-

picious finding on imaging.

All patients underwent primary surgical treatment. Seven

Stage I patients had their initial surgery done by a general

gynecologist in the form of total abdominal hysterectomy

and bilateral salpingo-oophorectomy. They were referred

to gynecologic oncology postoperatively with an inciden-

tal finding of malignant transformation within a surround-

ing mature teratoma in final pathology. Those patients were

taken back to the operation room for complete staging pro-

cedure (washing, bilateral pelvic lymph node dissection,

para-aortic lymph node dissection, peritoneal biopsies,

omentectomy, and diaphragmatic scraping). Six patients

had their initial surgery done by the present gynecology on-

cology team (two patients underwent complete staging pro-

cedures and two patients had debulking procedures).

Optimal cytoreduction was achieved in 92% (12 cases).

Table 1. — Patient’s characteristics.
Age - median (range) 53 years (25-65)

Presenting symptom 

Abdominal distention with palpable mass 9 (70%)

Abdominal pain (ovarian torsion) 3 (23%)

Incidental finding 1 (7%)

Stage

I 8 (61%)

A 6 (46%)

B 0 (0%)

C 2 (15%)

II 2 (15%)

III 3 (23%)

B 1 (7%)

C 2 (15%)

Histology

Squamous cell

Mucinous adenocarcinoma 5 (38%)

Anaplastic 2 (15%)

Papillary thyroid carcinoma within a surrounding 1 (7%)

Mature teratoma 5 (38%)

Tumor markers

Elevated Ca125 4 (30%)

CEA 2 (15%)

Type of surgery

TAH, BSO, and complete staging 11 (85%)

TAH, BSO, and debulking 2 (15%)

Follow-up — median (range) 60 months (36-60)

Overall three-year survival 10 (76%)

TAH: total abdominal hysterectomy, BSO: bilateral salpingo-oophorectomy, 

CEA: carcinoembryonic antigen. Complete staging: washing, bilateral pelvic

lymph node dissection, para-aortic lymph node dissection, peritoneal biopsies,

omentectomy, and diaphragmatic scraping.
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One patient had suboptimal debulking with more than one

cm residual disease (Table 1).

Four patients (three Stage IA papillary thyroid and one

Stage IA anaplastic carcinoma) received no adjuvant treat-

ment; they were followed in the gynecology oncology clinic

on a regular basis for five years, and they are still alive with

no evidence of recurrence at the completion of this study ac-

cording to the present authors’ database and medical records.

Five patients received adjuvant treatment with no docu-

mented recurrence. Two Stage IC SCC and one Stage II re-

ceived four cycles of cisplatin/etoposide followed by whole

pelvis radiation (50 rad in 31 fractions). They finished five

years of clinic follow up after that and are still alive with no

evidence of recurrence. One Stage II papillary thyroid carci-

noma and one Stage IIIB had adjuvant total thyroidectomy

followed by radioactive iodine treatment; both patients also

finished five years of follow up and still alive with no evi-

dence of recurrence. 

Four patients had recurrent disease. One patient with Stage

IA SCC presented during regular clinic visit one year after

primary treatment (surgery with no adjuvant treatment) com-

plaining of abdominal bloating and progressive nausea. A CT

scan was done in an urgent basis that demonstrated a pelvic

recurrence. Second line treatment with chemotherapy (four

cycles of cisplatin/etoposide), followed by whole pelvic ra-

diation was successful in treating the patient, who is alive at

five years with no evidence of disease of recurrence at the

time of this study. One patient with Stage IA mucinous ade-

nocarcinoma presented to the emergency department six

months after primary treatment (surgery with no adjuvant

treatment) complaining of severe nausea and vomiting. CT

scan confirmed disease recurrence in the pelvis and upper ab-

domen. The patient was started on cisplatin/etoposide with a

plan to give four cycles. After two cycles the patient func-

tional status deteriorated and a repeat CT scan confirmed pro-

gression of disease. The patient died of her disease one month

later. One patient with Stage IIIC SCC, who had optimal de-

bulking, and had finished four cycles of cisplatin/etoposide,

presented eight months later with severe nausea, poor oral in-

take, and severe weight loss. CT scan confirmed disease re-

currence in the pelvis, upper abdomen, and lung. The patient

was not a candidate for second line treatment, and died of her

disease. One last patient with Stage IIIC mucinous adenocar-

cinoma, who had a suboptimal debulking and received 12 cy-

cles of FOLFOX chemotherapy as an adjuvant treatment,

returned six months after treatment with extensive metastatic

disease on CT scan and poor functional status. She also was

not a candidate for second line treatment, and died of her dis-

ease (Table 2).

Discussion

MCT is the most common ovarian neoplasm, especially

during adolescence and the reproductive age period [14].

Malignant transformation of mature cystic teratoma has been

previously reported with an average frequency of 1-3%. The

incidence rate of this rare malignancy in the present study is

2.1% of all MCTs, and is consistent with previously pub-

lished reports [15, 16]. According to previous literature, SCC

is the most common form of malignant transformation, fol-

lowed by adenocarcinomas, malignant melanomas, sarco-

mas, sebaceous carcinomas, and thyroid papillary

carcinomas [15, 16]. The present study confirms the high rate

of SCC transformation at 35%, but surprisingly, papillary

thyroid carcinoma within a surrounding mature cystic ter-

atoma was equally common (35%) [10, 15, 17].

The median age at diagnosis was 53 years and most of the

patients were in the postmenopausal period. The most com-

mon presenting symptoms were palpable mass and abdom-

inal pain. Three patients presented with ovarian torsion and

Table 2. — Recurrence.
Patient Age Stage Surgery Residual Histology Adjuvant Treatment Time to 

Relapse 

(mo)

Site of 

Relapse

Second-Line 

Treatment

Follow up

After Second-

line treatment

Current 

status

1 31 IA TAH BSO 

and Complete 

Staging

NONE Mucinous NONE 6 

months

Pelvis 

and upper 

abdomen

EB X 2 Cycles N/A Died  

2 39 IIIC (omental, 

small and 

large bowel 

involvement)

TAH BSO 

Omentectomy

>1cm Mucinous Chemotherapy 

FOLFOX X12 

cycles

6 

months

Pelvis 

and upper 

abdomen

Not a candidate N/A Died

3 60 IA TAH BSO 

and Complete 

Staging

NONE Squamous NONE 12 

months

Pelvis EP X 4 cycles + 

WPRT 50 Rad in 

31 fraction

60 months Still 

Alive

1 61 IIIC (omental, 

small and 

large bowel 

involvement)

TAH, BSO, 

Sigmoid 

resection with 

colostomy

<1cm Squamous Chemotherapy

EP X 4 cycles + 

WPRT 50 Rad in 

31 fraction

8 

months

Pelvis, 

upper 

abdomen, 

lung

Not a candidate N/A  Died

TAH: Total Abdominal Hysterectomy, BSO: Bilateral Salpingo-oophorectomy, EB: Cisplatinum/Etoposide.
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underwent emergency surgery; these findings are consistent

with previous reports [15, 18-21].

Preoperative diagnosis of malignant tumors arising in ter-

atoma tissue remains very difficult. In most cases, the diag-

nosis is not suspected until final pathological examination

has been performed [22, 23]. The presence of a solid com-

ponent with contrast enhancement, transmural extension, and

irregular invasion through the septa to the peritoneum on

MRI has been reported to be beneficial in preoperative di-

agnosis of malignant transformation [8, 24]. Tumor size also

has been reported to predict malignant transformation from

mature cystic teratoma of the ovary, with a diameter greater

than ten cm representing an increased risk of malignancy [8,

24, 25]. Intraoperative findings that suggest malignant trans-

formation include: adherence to surrounding pelvic struc-

tures, thickening in the cyst wall, areas of necrosis, or

hemorrhage [21, 22]. In the present study, the mean tumor

size was 14 cm and preoperative imaging showed that 80%

of patients had some solid portions within the typical MCT.

Although preoperative diagnosis remains enigmatic, in the

preset series malignancy was suspected in 66% of cases pre-

operatively.

The utility of tumor markers in this patient population is

unclear and has been investigated in multiple series, with

variable results [20, 24]. SCC antigen seems to be the most

useful tumor marker. SCC antigen can be elevated in some

benign MCTs and may not be sensitive in early-stage malig-

nancy; it is therefore still insufficient to diagnose malignant

transformation preoperatively. In cases of recurrence, SCC

antigen has been shown to be useful and its elevation pre-

ceded the clinical presentation by several months [7, 21, 26].

In a study performed by Chen et al. (2008) [27], CA125 was

found to be elevated in 60% of the reported cases and was as-

sociated with poorer prognosis and survival rates. In the pres-

ent study, CA125 was elevated in four patients (30%), two of

them had advanced stage disease (two Stage IIIC), and both

died with recurrence. Since the present authors do not rou-

tinely perform SCC antigen test, they cannot comment about

its role in this case series.

Patients with malignant transformation of MCT are known

to have a poor prognosis. Stage of disease, histological type,

and optimal debulking are the most important reported prog-

nostic factors [23, 28]. Other prognostic factors include tumor

grade, growth pattern, capsular rupture, and lymph-vascular

invasion [29, 30]. Patients with advanced stage disease, sub-

optimal cytoreduction, and mucinous adenocarcinoma his-

tolologies were noted to have the worse outcome in the

present study, which is consistent with other reports.

Due to the rarity of this tumor, adjuvant treatments have not

been evaluated in prospective randomized trials, and only case

reports and small series have been reported with different

regimes and modalities of treatments. Multimodality therapy

including aggressive cytoreduction followed by chemother-

apy and/or radiation therapy has been advocated by several

authors in diseases that are more than Stage IA [21, 23]. 

For Stage IA disease, conservative treatment with unilat-

eral salpingo-oophorectomy for fertility preservation, or full

surgical staging, and close follow-up with no adjuvant treat-

ment has been proposed [21]. In the present study two out of

six Stage IA patients (one squamous cell and one mucinous

adenocarcinoma) were treated in such way, but unfortunately

developed a recurrence within one year of treatment. One

patient (SCC) was cured using a combination of chemother-

apy and pelvic radiation. The other patient (mucinous ade-

nocarcinoma) did not respond to treatment and died of her

disease (Table 2). Only the patients with Stage IA papillary

thyroid carcinoma were noted to be cured with conservative

treatment and no adjuvant treatment. 

For Stage IC disease and greater, diverse adjuvant regi-

mens have been described in individual cases, with variable

results. Platinum-based multi-agent chemotherapy, with or

without pelvic radiation, after aggressive cytoreduction,

showed better overall disease-free survival in multiple small

series [21, 31, 32]. In the present study cisplatinum + etopo-

side for four cycles with adjuvant pelvic radiation was used

postoperatively in four patients (Stage IC, II, and IIIC); only

one patient (Stage IIIC) recurred and died of disease. Cis-

platin/etoposide x four cycles followed by pelvic radiation

also resulted in a complete clinical response in one patient

with local recurrence (Stage IA SCC) who also remains alive

with no evidence of disease. 

A focus of papillary thyroid carcinoma, within a sur-

rounding mature cystic teratoma, is an extremely rare con-

dition, and has only been reported in case reports and small

series [33-36]. There is no consensus with regards to treat-

ment. Conservative treatment for Stage IA, with no adjuvant

therapy, and adjuvant total thyroidectomy with radioactive

iodine ablation for more advanced stages has been reported

to be successful [33-36]. In the present study the authors en-

counter five such cases (three Stage IA, one Stage IIIB, and

one Stage II). Three patients were treated conservatively and

received no adjuvant treatments and two patients had total

thyroidectomy with radioactive iodine treatment. They are

all still alive with no evidence of recurrence after they com-

pleted five years of regular clinic follow up.

In conclusion, malignant transformation of MCT is com-

monly large ovarian tumors that mainly occur in patients in

their fifth and sixth decades of life. These tumors often pres-

ent as incidental pathologic findings after surgery for MCT.

SCC has traditionally been the most common pathology,

however in the present series, the authors found that papillary

thyroid carcinoma was equally common.

In patients with SCC, early stage appears to be an impor-

tant prognostic factor for long-term survival and although

there is lack of consensus in the literature regarding adjuvant

treatment, the present authors strongly believe that platinum-

based chemotherapy, with pelvic radiation, in early stage (in-

cluding Stage IA) and locally recurrent disease should be

offered. Platinum-based chemotherapy followed by pelvic

radiation showed great promise in the present series, with
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evidence of complete clinical response. Advanced stages and

mucinous adenocarcinoma represents a poorer prognosis de-

spite adjuvant treatment. In patients with papillary thyroid car-

cinoma, conservative surveillance in early stage disease, and

total thyroidectomy with radioactive iodine treatment in ad-

vanced stage disease appears to be an effective treatment.

Larger trials are needed to confirm these finding and to explore

more adjuvant treatment option for advanced stage disease.
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