
Abstract. Background/Aim: The aim of the study was to
assess the clinical outcome of patients with malignant
transformation of an ovarian mature teratoma. Patients and
Methods: This study was conducted on 23 patients who
underwent primary surgery at three Italian Gynecological
Centers. Histologically, nine (39.1%) patients had squamous
cell carcinoma, five (21.7%) had a thyroid carcinoma, six
(26.1%) had a carcinoid, one (4.3%) patient had papillary
renal carcinoma, one (4.3%) had medulloblastoma and one
(4.3%) had intestinal-type mucinous adenocarcinoma.
Results: All six patients with stage I squamous cell
carcinoma had no evidence of disease (NED) after a median
time of 141 months. Of the three patients with stage IIb-IIIc
squamous cell carcinoma, two had NED after 119 and 154
months, and one died of the disease 9 months after
diagnosis. All five women with stage I thyroid carcinoma had
NED after a median of 60 months. Of the six patients with
stage I carcinoid, five had NED after a median of 168
months, whereas one died due to carcinoid heart disease.
The three patients with stage I renal carcinoma,
medulloblastoma and mucinous adenocarcinoma had NED
after 24, 141 and 149 months, respectively. Conclusion: The

clinical outcome of early-stage malignancies associated with
mature ovarian teratomas is excellent following treatment.

Mature cystic teratomas of the ovary have an incidence of
approximately 1.2-14.2 cases per 100.000 women per year,
accounting for 60% of all benign ovarian tumors, and may
occur at any age, with the highest peak between 30 and 40
years (1, 2). These ovarian germ cell tumors undergo malignant
transformation in approximately 2% of the cases, and
squamous cell carcinoma is the most commonly associated
cancer (1, 3, 4). Less frequently encountered neoplasias are
represented by mucinous carcinomas (5, 6), thyroid carcinomas
(3, 5-9), carcinoids (5, 10), neuroectodermal tumors (11, 12)
and sarcomas (13). 

The preoperative detection of malignant transformation of
an ovarian mature cystic teratoma is very difficult. The
diagnostic accuracy of ultrasound, magnetic resonance
imaging and computed tomography is still debated, and the
diagnosis usually emerges only at the time of histological
examination of surgical specimens (14-16).

The mainstay of therapy of squamous cell carcinoma
arising in a mature cystic teratoma of the ovary consists of
bilateral salpingo-oophorectomy, total hysterectomy and
comprehensive surgical staging in early carcinoma and
optimal debulking surgery in advanced carcinoma (2, 3, 4).
The role of postoperative platinum-based chemotherapy is
uncertain in patients with stage I disease, whereas it is a
standard of care in those with more advanced disease (1-4,
17, 18). The treatment of thyroid carcinoma associated with
a mature cystic teratoma of the ovary is even more debated
and ranges from demolitive surgery with surgical staging to
unilateral salpingo-oophorectomy or ovarian cystectomy,
especially in women with disease apparently confined to the
ovary (7, 19, 20). Carcinoids are usually treated with surgery
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alone, ranging from cystectomy (10) to unilateral or bilateral
salpingo-oophorectomy (15, 21) to hysterectomy with
bilateral salpingo-oophorectomy with or without surgical
staging (22-26). The present multicenter retrospective
investigation assessed the clinical findings, treatment
modalities and prognosis of patients with malignancies
associated with an ovarian mature cystic teratoma. 

Materials and Methods 

The present study reviewed the records of 23 patients with malignant
transformation within a mature cystic teratoma of the ovary who
underwent surgery at the Departments of Gynecology and Obstetrics
of the University of Pisa (between 2010 and 2017), of the University
of Milano-Monza (between 1993 and 2017) and of the University of
Torino (Mauriziano Hospital) (between 2000 and 2017). Some
patients had been reported in previous publications (3, 25).

The hospital records, including surgical notes, pathological
reports, and follow-up data, were collected using a common form
with standardized items and a common database.

The tumor stage of each case was determined according to the
International Federation of Gynecology and Obstetrics [FIGO]
criteria. The baseline characteristics (patient age, tumor stage,
histological type, type of surgery, post-surgical management) were
reported for each case. 

The evaluation of the clinical course of disease was based on
clinical examination, chest x-ray, abdominal-pelvic ultrasound, and
computed tomography scan. Additional investigations were
performed when appropriate. All patients were periodically
followed-up at regular scheduled intervals until December 2018. 

Results 

The median age of patients was 44 years (range=21-78 years).
The median value of the largest diameter of the ovarian mass
was 8.5 cm (range=3.5-35.0 cm). The histological types of
tumors were as follows: nine (39.1%) cases were squamous cell
carcinomas, five (21.7%) were thyroid carcinomas (3 papillary,
2 follicular), six (26.1%) were carcinoids (1 insular, 2 strumal,
3 not specified), one (4.3%) case was a type 2 papillary renal
carcinoma, one case (4.3%) was a medulloblastoma, and one
(4.3%) case was a well-differentiated intestinal – type mucinous
adenocarcinoma. Type of surgery and tumor stage are shown in
Table I. Surgery was performed through laparoscopy in 12 and
laparotomy in 11 patients. 

Peritoneal staging (omentectomy and peritoneal biopsies)
or peritoneal debulking (omentectomy+peritoneal resections±
bowel resection) and pelvic and/or aortic lymph node
resection were performed in 9 and 6 patients, respectively, of
the 9 patients with squamous cell carcinoma. Tumor stage
was Ia in 5 patients (55.6%), and one (11.1%) for each Ic, IIb,
IIIb and IIIc stage. Of the 6 patients with stage I disease, 5
had no further treatment and 1 patient underwent adjuvant
chemotherapy with paclitaxel+ carboplatin. All these patients
were alive with no evidence of disease after a median time of

141 months (range, 14 to 192 months) from diagnosis. The
patient with stage IIb disease and the patient with stage IIIc
disease received combination chemotherapy with cisplatin+
etoposide+bleomycin and were alive with no evidence of
disease after 119 and 154 months, respectively. The patient
with stage IIIb disease was treated with conservative surgery
and combination chemotherapy with ifosfamide+paclitaxel+
cisplatin, but she developed pelvic and abdominal recurrence
4 months after diagnosis. Then the patient underwent total
hysterectomy and debulking surgery followed by
chemotherapy with cisplatin+gemcitabine, but the tumor
rapidly progressed and the patient died 5 months later.

Regarding the 5 patients with thyroid carcinoma,
peritoneal staging and retroperitoneal staging were
performed in 3 and 2 patients, respectively. The patient
treated with unilateral salpingo-oohorectomy had previously
undergone thyroidectomy followed by iodine-131 ablation
for a papillary carcinoma of the thyroid gland (9). The
patient treated with total hysterectomy and bilateral salpingo-
oophorectomy, underwent thyroidectomy for a benign struma
5 months later. All the 5 women with thyroid carcinoma
within a mature cystic teratoma had stage I disease, did not
receive additional treatment, and were alive with no evidence
of disease after a median time of 60 months (range=38-203
months).

All 6 patients with carcinoid had stage I disease and none
of them received further therapy. Five patients, who had not
carcinoid syndrome, were alive with no evidence of disease
after median time of 168 months (range=154-230 months).
The patient with insular carcinoid was found to have a severe
tricuspidal and mitral valve damage at echocardiography
performed 3 weeks after surgery for severe weariness and
weakness (51). She died due to sepsis and complications of
the superimposed mitral endocarditis.

The patient with type- 2 papillary renal carcinoma (9), the
patient with medulloblastoma and the patient with intestinal-
type mucinous adenocarcinoma, had stage I disease, received
no additional therapy after surgery, and were alive with no
evidence of disease after 24, 141 and 149 months, respectively. 

Discussion 

In agreement with the literature (1, 3), squamous cell
carcinoma is the most common malignancy arising from a
mature cystic teratoma of the ovary, accounting for 39.1% of
the cases of the present series. Tumor stage is the strongest
prognostic variable (1, 2, 4, 17, 18). Tseng et al. (18) reported
that 2-year disease-free survival was 100%, 100%, 30% and
0% for the patients with stage I, stage II, stage III and stage
IV disease, respectively (p=0.0001). Similarly, Cheng et al.
(17) found 5-year overall survival rates of 75.7%, 33.8%,
20.6% and 0% for patients with stage I, stage II, stage III and
stage IV disease, respectively, (p<0.0001). In the present
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investigation, all 6 patients with stage I disease, of which only
one received adjuvant chemotherapy, were alive with no
evidence of disease after a median follow-up time of longer
than 11 years. One of the 3 patients with stage IIb-IIIc
carcinoma died early of disease. In our opinion, patients with
tumor confined to the ovary should undergo bilateral salpingo-
oophorectomy, total hysterectomy and comprehensive surgical
staging, whereas unilateral salpingo-oophorectomy should be
reserved to highly selected young women. Few data are
currently available in the literature about this conservative
approach (4, 17, 18). Optimal cytoreductive surgery followed
by platinum-based combination chemotherapy is the standard
treatment for advanced tumors (2, 4, 17, 18, 27). Conversely,
the role of adjuvant chemotherapy in patients with early
disease is uncertain, and these women should be carefully
followed-up (1, 4, 16-18, 27, 28). 

The patients with thyroid carcinoma, carcinoid, papillary
renal carcinoma, medulloblastoma and intestinal-type
mucinous adenocarcinoma included in the present investigation
underwent various surgical approaches, ranging from

cystectomy to demolitive surgery, and received no adjuvant
therapy. All of them had stage I disease. 

Thyroid-type carcinoma arises within mature cystic
teratomas in approximately 0.1% of cases (7). There is no
consensus on the surgical and postoperative treatment of
patients with this malignancy (7, 19, 20). In addition to
gynecological surgery, some authors also recommend total
thyroidectomy and iodine-131 ablation, when preservation of
fertility is not required, in order to enable follow-up with serum
thyroglobulin assay and iodine scan (7). This treatment
modality is warranted in metastatic disease (29). The 5 patients
of the present series had an excellent clinical outcome.

Primary carcinoids of the ovary account for 0.3-1.7% of all
carcinoids and less than 0.1% of all ovarian cancers (10, 21,
24, 30). One-third of patients with insular carcinoid, which is
the most common type, have carcinoid syndrome, whereas
those with other histological types usually have not (10, 22).
The treatment of carcinoids confined to the ovary consists of
surgery alone, with 10-year overall survival rates of
approximately 100% (10, 23). These tumors can occasionally
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Table I. Type of surgery and FIGO stage of patients with malignant transformation arising within a mature cystic teratoma of the ovary.

Histological type                                                                                               Pts (n.)                                                            FIGO stage

Squamous cell carcinoma
  Surgery                                                                                                                   9
TH + BSO + peritoneal staging*                                                                            2                                                                     Ia (n.2)
TH + BSO + peritoneal staging + RP staging**                                                   3                                                               Ia (n.2) Ic (n.1)
TH + BSO + peritoneal staging/RP debulking                                                       2                                                             IIb (n.1) IIIc (n.1)
USO + peritoneal staging + RP staging                                                                 1                                                                          Ia 
USO + peritoneal staging                                                                                       1                                                                        IIIb
Thyroid carcinoma                                                                                                   5
  Surgery
USO + peritoneal staging                                                                                        1                                                                          Ia 
Cystectomy + peritoneal staging                                                                             1                                                                          Ia 
USO + peritoneal staging* + RP staging                                                               2                                                                     Ia (n.2)
TH + BSO                                                                                                               1                                                                          Ia 
Carcinoid                                                                                                                  6
  Surgery
Cystectomy                                                                                                              1                                                                          Ia 
USO                                                                                                                          1                                                                     Ia (n.1)
BSO                                                                                                                          2                                                                     Ia (n.2)
TH + BSO + peritoneal staging + RP staging                                                        2                                                                     Ia (n.2)
Type-2 papillary renal carcinoma                                                                           1                                                                            
  Surgery
USO                                                                                                                          1                                                                          Ia 
Mucinous intestinal adenocarcinoma                                                                      1
  Surgery
TH + BSO + peritoneal staging + RP lymphadenectomy                                     1                                                                          Ic 
Medulloblastoma                                                                                                      1                                                                            
  Surgery
USO***                                                                                                                    1                                                                          Ia 

Peritoneal staging*: Omentectomy, peritoneal biopsies and peritoneal washing with or without appendectomy. RP staging**: pelvic±aortic lymph
node dissection. ***USO during cesarean section; peritoneal staging and endometrial biopsy 1 month later. TH: Total hysterectomy; BSO: bilateral
salpingo-oophorectomy; RP: retroperitoneal; USO: unilateral salpingo-oophorectomy.



recur after a long interval, and therefore the patients, and
especially those with carcinoid syndrome at diagnosis, should
be carefully followed-up for an extended period of time (25).
Five of the 6 patients of our series, who did not have carcinoid
syndrome, were alive with no evidence of disease after a
median follow-up of 14 years, whereas the remaining patient
died of carcinoid heart disease. Serotonin-like substances
released directly by the tumor into the systemic bloodstream
may cause cardiac lesions in the absence of hepatic metastasis
(25). Pellikka et al. (31), who performed echocardiography in
132 patients with carcinoid syndrome, found that tricuspidal
regurgitation/stenosis was the more common heart disease
followed by mitral regurgitation/stenosis. Patients with
carcinoid heart disease had significantly higher mean
pretreatment urinary 5-hydroxyindoleacetic acid levels and
significantly worse survival when compared with those
without cardiac involvement. 

The prognosis of patients with advanced ovarian
carcinoid, which usually undergo aggressive cytoreductive
surgery, is poor, with a 5-year overall survival rate of
approximately 33% (10, 21). It is noteworthy that several
pharmacological tools, including somatostatin analogs,
chemotherapy, interferons, mammalian target of rapamycin
inhibitors and radiolabeled somatostatin, have recently been
investigated in this clinical setting (32). 

Whereas neural tissue is found in approximately 80% of
mature cystic teratomas, malignant transformation of
neuroectodermal tissue is an exceptional event with few
cases reported in the literature (11, 12). All these experienced
an excellent prognosis after surgical resection alone.
Similarly, our patient with medulloblastoma was alive with
no evidence of disease after 141 months. 

There are case reports of carcinomatosis after laparoscopic
removal of a presumed benign mature cystic teratoma with
evidence of malignant transformation at the pathological
examination of surgical specimens (33-35). Therefore, if the
patient is operated by laparoscopy, an endoscopic retrieval
bag must be used to avoid the spillage of cyst content.

In conclusion, the results of the present retrospective
investigation and the review of the literature data suggest that
the clinical outcome, following surgery and/or chemotherapy,
of patients with early-stage malignancy arising from a mature
cystic teratoma of the ovary is excellent, whereas the
prognosis of those with advanced disease is unsatisfactory.
Given the rarity of these malignancies and lack of level I
evidence on treatment modalities, a large multicenter database
is strongly warranted to better establish surgical and post-
surgical management (2, 32).
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