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Background: We have aimed to identify the markers for malignant transformation and also determine
the differences between the reproductive age and postmenopausal mature cystic teratoma (MCT) patients.
Methods: Between 2008 and 2015, totally 246 patients informations diagnosed as MCT have been examined retrospectively. Demographic characteristics of the patients, preoperative examinations, final
pathology results have been evaluated.
Results: It is included 246 patients with a total of 117 postmenopausal, 129 reproductive age in the
study. When demographic characteristics, tumor markers and mass size were compared, only Carcino
Embryogenic Antigen (CEA) values were found to be statistically significantly higher in postmenopausal
patients. Malignancy was detected in 5 patients (2.03%), all of them were in the postmenopausal
period, also CA125 and CA15-3 were determined statistically high in malignant patients.
Conclusions: We think that CA125 can be use as marker for MT in MCT as well as on epithelial ovarian
tumors. The duration of mass inside the abdomen without being operated can be a risk factor for
malignant transformation. Because of this reason even if it is asymptomatic, after MCT diagnose we
think that it will be good to operate the patients without losing time for prevention of malignant transformation.
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1. Introduction
Mature cystic teratoma (MCT), also known as dermoid cyst, is
one of the most common ovarian tumors, accounting for 11–20% of
such tumors.1 In the second and third decades of life, MCT is the
most common ovarian tumor in women.2 It is most commonly seen
in reproductive-age patients, and sometimes it can be seen in the
postmenopausal period.3
Most women with dermoid cysts are asymptomatic.4 Symptoms
usually depend on the size of the mass. Torsion is not uncommon.
Dermoid cyst rupture may also result in the spillage of sebaceous
material in the abdominal cavity, but this is rare. Shock and bleeding
are early signs of rupture; a marked granulomatous reaction (chemical peritonitis) may develop later and lead to the formation of
dense adhesions.2 Preoperative diagnosis of MCT can be provided
easily with ultrasonography, computed tomography, and magnetic
resonance imaging; the bony tissues, including teeth, bones, and
cartilage, can be easily identified by these imaging methods.5 MCT is
always benign in pure form; however, as a rare complication, malig* Corresponding author. Department of Obstetrics and Gynecology, Gülhane Education
and Research Hospital, Ankara, Turkey.
E-mail address: drbugracoskun@gmail.com (Ç. Bura)

nant transformation (MT) is seen in approximately 1–2% of MCTs.1
MT frequency is related to age and usually appears in advanced-age
patients, such as those between ages 45 and 60.6 Many MTs are
squamous carcinoma. The prognosis of MT is worse than that of
epithelial ovarian cancer. Additionally, the management of patients
with MT naturally differs from that of patients with benign MCTs. For
this reason, diagnosis of MT prior to surgery will benefit the prognosis of the disease.7
The extant literature does not provide enough information
about MCT prognosis with advancing age. In this study, we aimed to
determine possible markers that could be used in predicting malignancy in patients with an MCT diagnosis and to investigate the
differences between patients with reproductive-age and postmenopausal MCT.

2. Material and methods
A total of 246 patients were included in our retrospective
planned study; all were reported with final pathologic MCT diagnoses between 2008 and 2015. Our study plan was reviewed and
approved by our hospital’s Civilian Expertise and Ethics Committee.
Demographic data of the patients and operation and pathology results were obtained via the hospital registry system. Patients with
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deficiencies in the data available in the hospital operating system
were excluded from the study.
The demographic characteristics of patients, preoperative complaints, preoperative values for CA125, CA19-9, carcino embryogenic
antigen (CEA), CA15-3, and alpha feto protein (AFP), mass diameters,
and final pathology results were evaluated. Data of patients diagnosed with MT as well as data of patients diagnosed with benign
postmenopausal and premenopausal MCT were compared using
statistical methods. The operations performed with demographic
and tumor marker values of patients with MT and the stage and
grade status of the tumor were examined and recorded.
Statistical analysis was performed using SPSS Version 22 (SPSS
Inc., Chicago, IL). Numerical variables are described with mean and
standard deviation values and categorical variables were shown as a
median also minimum and maximum values were described for all
variables. The differences between the groups were compared using
chi-square or Mann-Whitney U tests. The receiver operating characteristics (ROC) area under the curve (AUC) was used to determine
the sensitivity and specificity of each marker, either alone or in combination. The optimal cutoff values were calculated by ROC analysis
and the Youden index. P < 0.05 was considered statistically significant.

3. Results
A total of 246 patients, 117 postmenopausal and 129 reproductive-age patients with MCT, were included in the study. All were
present in our gynecology clinic between 2008 and 2015 and had a
final pathology report of MCT.
The mean age of the premenopausal patients was 39.02, while
the mean age of the postmenopausal patients was 55.24. The vast
majority of the patients in our study detected MCT incidentally. In
the whole population, 84 patients (34%) were asymptomatic. The
most common complaint was abdominal pain during admission to
the hospital, seen in 75 patients (30%). Other leading causes were
bloating in 16%, menstruation irregularity in 14%, and mass in 5%.
Of the 129 patients in the premenopausal period, 39% (51
patients) were asymptomatic, while 28% (36 patients) had abdominal pain, and 19% (25 patients) had bleeding disorders. In the

postmenopausal period, 35% of the 117 patients (38 patients) were
admitted to the hospital with complaints of abdominal pain, while
29% were asymptomatic and MCT was incidentally detected. In this
group, 17% (19 patients) complained of swelling in their abdomens.
Malignancy, seen in five of the patients, was asymptomatic in two of
the patients and presented with abdominal pain in two patients and
swelling in the abdomen in one patient.
The mean mass size of the pathologic specimen was 5.79 cm in
the premenopausal age group and 6.60 cm in the postmenopausal
age group; there was no statistical difference between the two
groups. The mean mass of patients with malignancy was 5.70 cm,
and there was no statistically significant difference between this
group and the non-malignancy group. Malignancy was observed in
2% of all patients, and all were postmenopausal. Serological carcinoma was observed in three patients, borderline mucinous tumor in
one, and carcinoid tumor in one patient with malignancy. The characteristics of patients with MT as a result of the ultimate pathology
are shown in Table 3. When demographic features, tumor markers,
and mass size were compared, only CEA values were found to be statistically significantly higher in postmenopausal patients, compared
to premenopausal MCT patients (0.91 ng/ml vs. 1.94 ng/ml; p <
0.001) (Table 1).
Malignancy was detected in five patients (2.03%). All patients
with malignancy were in the postmenopausal period (Table 2).
When the preoperative findings of malignant and benign patients
were compared, it was determined that Ca 125 and Ca 15-3 values
were statistically higher in malignant patients: respectively, 165.2
U/ml vs. 15.37 U/ml and 56.04 U/ml vs. 14.5 U/ml (Table 3).
The ROC analysis of the CA125 and CA15-3 values among
patients with the diagnosis of malignancy is shown in Figure 1. The
AUC for CA125 and CA15-3 were 0.873 and 0.803 respectively. (95%
confidence interval 0.85–0.94; p < 0.001) with a cutoff value of 34.45
U/ml for CA125, a sensitivity of 80.0%, a specificity of 94.1% and
with a cutoff value of 16.80 U/ml a sensitivity of 80.0%, a specificity
of 66.6% (Figure 1).

4. Discussion
Although MCT can be seen in all age groups, it is most fre-

Table 1
Comparison of menopausal and non-menopausal mature cystic teratoma patients.
Age
Gravida
Parite
CA125
CA19-9
CA15-3
CEA
AFP
Diameter (cm)
Malignancy (n)

Nonmenopozal (n = 129)

Menopozal (n = 117)

p

39.02 ± 7.436 (22–50)00
4 (0–8)
3 (0–8)
016.34 ± 13.174 (2.2–113.0)
40.71 ± 17.749 (0.6–58.1)
14.06 ± 8.095 (0.5–37.3)0
0.91 ± 1.595 (0.5–16.4)
2.85 ± 4.392 (0.7–40.5)
5.79 ± 2.751 (1.0–13.0)
0

55.24 ± 7.092 (46–77)00
5 (0–14)
4 (0–14)
0020.76 ± 353.941 (3.3–383.3)
.45.97 ± 86.085 (1.07–700)
016.82 ± 17.749 (0.5–182.9)
1.94 ± 5.585 (0.3–58.1)
2.41 ± 1.923 (0.5–14.2)
6.60 ± 3.401 (1.5–20.0)
5

< 0.001
0.059
0.096
0.16
0.19
0.18
< 0.001
0.48
0.10
< 0.001

Table 2
Characteristics of mature cystic teratoma patient swith malignancy.
Pt.

Age (year)

AC

Histological type

TS (cm)

CA 125 (U/ml)

CA 19-9 (U/ml)

CEA (ng/ml)

CA 15-3 (U/ml)

AFP (ng/ml)

Stage

1
2
3
4
5

46
59
63
77
71

AP
AB
AP
N
N

BMT
SC
SC
SC
CT

7
9.7
6.1
3
2.7

119.8
383.4
34.9
278
10.6

167.6
154.4
19.45
12.01
24.4

58.13
2.16
1.29
0.01
1.64

16.9
40.8
27.7
182.9
11.9

2.24
1.38
2.11
2.3
3.14

1c2
3b
3a2
3b
1a

P: Patient no, AC: Application complaint, AP: Abdominal pain, AB: Abdominal bloating, N: None, BMT: Borderline mucinous tumor, SC: Serous carcinoma, CT:
Carcinoid tumor, TS: Tumor size.
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Table 3
Comparison of mature cystic teratoma patients with and without malignancy.
Age
Gravida
Parite
CA125
CA19-9
CA15-3
CEA
AFP
Diameter (cm)

Malign (n = 5)

Benign (n = 241)

p

63.2 ± 11.866 (46–77)
4 (2–12)
3 (2–12)
165.20 (10.6–383.8)
75.56 (12.01–167.56)
56.04 (11.9–182.9)
12.64 (0.0–58.1)
1.84 (1.4–2.3)
5.70 (3.0–10.0)

46.41 ± 10.652 (22–77)
5 (0–14)
3 (0–14)
15.37 (2.2–113.0)
42.61 (2.2–700)
14.50 (0.5–37.3)
1.14 (0.0–16.4)
2.66 (0.7–40.5)
6.19 (1.0–20.0)

0.007
0.20
0.437
0.004
0.152
0.020
0.170
0.657
0.808

quently observed in women in the reproductive age.4,8 Most MCT is
asymptomatic, and for the majority of patients diagnosed, MCT is
incidentally detected during routine gynecologic examinations or
ultrasonography. In rare cases, hyperthyroidism can cause symptoms due to the inside of the thyroid tissue.4 The majority of patients in our study were asymptomatic patients (34%) with incidental
MCT detected in accordance with the literature. Of the 129 patients
in the premenopausal period, the majority (39%) were asymptomatic, while in the postmenopausal period, 29% of the 117 patients were asymptomatic. In symptomatic cases, abdominal pain,
abdominal mass, abdominal bloating, and menstrual irregularities
were the most common complaints. The most common complaint in
the postmenopausal period was abdominal pain (35%).
A specific symptom indicative of MT was not identified. In our
study, two out of five patients with MT were asymptomatic, two
presented with abdominal pain, and one patient with swelling in
the abdomen. Patients with MT compatible to the literature are
likely to be asymptomatic or to suffer from complaints such as headache, pelvic pain, abdominal mass, and distention.6,9
In the diagnosis of dermoid cysts, ultrasonographic examination
is accepted as the gold standard because it is noninvasive and effective.10,11 Mass screening of all the patients in our study was also
performed by ultrasonography. While MCTs are usually 5–10 cm in
size, approximately 10% of cases find tumors larger than 15 cm in
size. In a study conducted between the body and the tumor size, it
was found that dermoid cysts that were detected under the age of
20 years were more susceptible to being thick.4 However, in our
study, the size of the mass in the pathologic specimen was 5.79 cm
(1.0–13.0 cm) in the premenopausal patients and 6.60 cm (1.5–20.0
cm) in the postmenopausal patients; statistically no difference was
detected between the two groups. There are also studies suggesting
that the diameter of the tumor may predict malignancy. Additionally,
some studies have stated that a mass above 10 cm may be associated with a high risk of malignancy.12,13 In our study, there was
no significant difference in tumor size between the groups with MT
detected and undetected. This may be due to the limitation of our
sample size.
Tumor markers are widely used in the differential diagnosis of
MCT, as in the distinction of ovarian masses. There is no specific
tumor marker to diagnose dermoid cyst. However, tumor markers
such as CA125, CA19-9, CA15-3, and AFP are frequently used.14,15 In
our study, only CEA values were found to be statistically significantly
higher in postmenopausal MCT patients, compared to premenopausal patients (0.91 ng/ml vs. 1.94 ng/ml; p < 0.001). Although
there are many studies on the search for a marker to predict MT in
patients with MCT, there is no clear result yet.9 In our study, when
preoperative findings of malignant and benign MCT patients were
compared, it was determined that CA125 and CA15-3 values were
statistically higher in malignant patients (respectively, 165.2 U/ml vs.

Figure 1. Receiver operating characteristic analysis of Ca125 and Ca15-3 to
diagnose malignancy in mature cystic teratoma patients.

15.37 U/ml, 56.04 U/ml vs. 14.5 U/ml). MT is seen in 0.2–2% of
MCTs.16,17 Malignant transformed MCTs constitute 2.9% of all malignant ovarian germ cell tumors. Although any components of the
MCT can undergo malignant degeneration, squamous cell carcinoma
originating from the ectoderm is the most common secondary neoplasm.2 Serous carcinoma, adenocarcinoma, melanoma, immature
teratoma, and granulosa cell tumor are common malignancies.18
Serous carcinoma was observed in our case in three patients, borderline mucinous tumor in one, and carcinoid tumor in one. When
MT exists in MCT, the treatment should be adapted to the converted
histology. In parallel, as in our series, expanded surgical procedures
are needed for patients with MT. Among the risk factors for malignant neoplasm in MCT is an age over 45 years, as the mean age for
MT was 50 years, compared to a mean age of 33 years for benign
teratomas.2 Other risk factors include tumor size greater than 10 cm,
rapid growth and imaging findings.2 In our study, all patients with MT
were in the postmenopausal period, and the mean age was 63.2
(range 46–77), which was statistically significantly higher than the
mean age of the benign group.

5. Conclusions
Dermoid cysts are usually benign ovarian tumors frequently
found in women in the reproductive age group. MT is the most catastrophic complication of MCTs. The type of operation, life expectancy,
quality of life parameters, and overall survival rates all differ between
patients with MT and benign MCTs. For this reason, it would be useful
to diagnose MT prior to operation. Ultrasonography is a useful diagnostic tool for MCT because of its easy accessibility and diagnostic
sensitivity. However, there is no specific diagnostic tool for pre-operative diagnosis of malignant transformation. According to the current literature and data from our study, CA125 may be accepted as a
marker for MT in MCT as well as in epithelial ovarian tumors.
Despite the small number of patients in our study, we found a
relatively high incidence of malignancy in MCT patients with advancing age. This could be due to the peak incidental age of ovarian
cancer, but presence of MCT tissue for a long period of time could
also be a cause for malignant transformation. For this reason, we
think that operating on patients after an MCT diagnosis without
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delay will be useful for avoiding malignancy, even if the patient is
asymptomatic. A wider series of studies focusing on dermoid cysts in
the postmenopausal period may better elucidate the causes and
long-term malignancy potential of dermoid cysts.
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