
Introduction

The most common benign neoplasm originating from the

ovary, teratoma constitutes 10% to 20% of all ovarian tu-

mors [1]. It involves the three germ layers, namely, the en-

doderm, ectoderm, and mesoderm. Although it is usually

identified in the reproductive period and incidentally, it may

sometimes manifest itself with symptoms like pelvic pain,

a feeling of pressure, and swelling. Frequently reported

complications include torsion, rupture, and infection, but

more importantly, the presence of major degeneration [2]. 

The rate of malignant degeneration in the dermoid cyst

varies in the literature reports. Although the mean rate in

the literature is roughly 2%, there are studies which report

a rate around 5% to 6.6% [3]. The matter is further com-

plicated by both the difficulty of diagnosing the malignant

transformation preoperatively and intraoperatively and the

lack of standard management guidelines in case of an un-

expected situation.

The present study aims to present the experience gained

and the methods used in the present clinic in relation to ma-

lignancies that arise in the teratomas.

Materials and Methods

Of the cases who presented at the Obstetrics and Gynecology

Services at Seyhan Research and Application Hospital on the

Adana Campus of Baskent University Medical School, this study

retrospectively evaluated the cases who were thought to have a

dermoid cyst in the preoperative and intraoperative periods, but

whose final histopathological examination showed a malignant

focus. For this purpose, the patient records were reviewed in terms

of sociodemographic characteristics, age, preoperative ultrasono-

graphic cyst size, levels of tumor markers, including CA-125, sur-

gical operations, whether or not the cyst ruptured, intraoperative

complications, if any, and definitive pathological diagnosis. Cri-

teria defined for mature cystic teratoma in the preoperative and

ultrasonographic evaluations and frozen examinations were as-

sessed. These criteria include the appearance of an intensely

echogenic mass with or without a cystic component, appearance

of an echogenic thin band-like cystic mass, cystic echo contain-

ing fluid or appearance of a dense fluid containing intense

echogenic tubercles, and cystic appearance with a fluid-fat level

[4]. Intraoperative presence of hair, bone, cartilage, skin, and fat

content is suggestive of a mature cystic teratoma diagnosis.

The histopathology, intraoperative tumor size, surgical proce-

dure, adjuvant therapy, and follow-up of the patients who were

found to have a malignant transformation were reviewed. The data

were expressed in percentages (%).
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Summary

Objective: To report cases who were suspected to have mature cystic teratoma in the preoperative and intraoperative periods, but were

found to have malignancy together with mature cystic teratoma in the final histopathological examination. Materials and Methods: The

medical records of 148 cases were retrieved. The records were used to review the sociodemographic properties, histopathology, intra-

operative tumor size, the surgical procedure, adjuvant therapy, and follow-up of the patients who were suspected to have mature cystic

teratoma in the preoperative and intraoperative periods, but were found to have malignancy together with mature cystic teratoma in the

frozen or final histopathological examination. Results: Of the patients, 8.2% were found to have malignancy arising in mature cystic

teratoma. The median age of the patients was  32- (min:15, max: 66) years-old  and the tumor size was 12.1 (min: 4, max: 25) cm. Six

patients were established to have an immature teratoma, three had a carcinoid tumor, one had a primitive neuro-extrodermal tumor

(PNET), one had serous borderline tumor, and one had a borderline mucinous tumor.  Conclusion: Although a mature cystic teratoma

is benign, since it may involve different degrees of malignancy, intraoperative attitudes and procedures should follow the rules that

apply to the management of a complicated adnexal mass and the possibility of a malignant transformation should be in kept in mind

when informing the patient in the preoperative period. 

Key words: Mature cystic teratoma; Malignancy; Immature teratoma. 



Gonca Coban, Cem Yalcınkaya, Hakan Kalayci, Filiz Aka Bolat, Husnu Celik

Results

The tumor characteristics of and surgical operations per-

formed on the cases who were found to have mature cystic

teratoma are presented in Table 1. Six patients were estab-

lished to have an immature teratoma, three had a carcinoid

tumor, one had a primitive neuro-extrodermal tumor

(PNET), one had serous borderline tumor, and one had a

borderline mucinous tumor.

All patients, but one, were surgically treated for adnexal

masses. One case was already known to have an adnexal

mass during pregnancy and a cystectomy was performed

on her and was sent as frozen sectioin. When the cyst was

reported to be an immature teratoma, a staging operation

was performed. Five cases (one PNET, two immature ter-

atoma, one serous borderline tumor, and one carcinoid)

were found to have a malignancy arising in the mature cys-

tic teratoma in the final histopathological examination and

were restaged. One case was put on three courses of

bleomycin, etoposide, and cisplatin (BEP) treatment due to

an intraoperative rupture before staging surgery; one pa-

tient was given BEP for PNET and one was administered

BEP as she had an advanced stage disease.

Discussion

The rate of a malignant focus in mature cystic teratoma

was found to be 8.2% in the present study. The rates re-

ported in the literature are around 2% to 3% and was re-

ported to stand at 6% in a single study. The rate found in the

present study is considerably higher than those in the liter-

ature. This high rate can be explained in several ways. One

explanation is that immature teratoma cases were classified

as immature teratoma, rather than as a malignant tumor

arising in a mature cystic teratoma. In fact, immature ter-

atoma involves all three germ layers, like mature teratoma,

but unlike mature teratoma, immature teratoma also in-

cludes immature or embryonic elements, which are diag-

nostic. As it is known, immature teratoma was previously

called solid teratoma, malignant teratoma, teratoblastoma,

and teratocarcinoma [5], and these multiple designations

have caused some confusion. When the present rates are

re-evaluated by leaving six immature teratoma cases aside,

the rate of malignancy drops to 4%. The fact that the pres-

ent rate is still closer to the highest rate in literature seems

to be associated with being a referral gynecological oncol-

ogy center. Actually, it is known that the risk of malignancy

in mature cystic teratoma is directly correlated with patient

age and tumor diameter, and 40% of the present cases have

tumor diameters larger than 10 cm, and half of them are

older than 30 years [6]. These cases were referred to the

present center due to the increased risk of malignancy. In

this respect, it seems reasonable to expect malignancy rates

higher than the mean rates in the general literature in gy-

necological oncology centers.

Another significant aspect of the present study is the rate

of immature teratoma cases among the suspected mature

cystic teratoma cases is 5%. It is reported in the literature

that the immature teratomas constitute 1% of all teratomas

[7]. Still another different and interesting finding of the

present study is that squamous cell carcinoma, which is re-

ported to be the most common malignancy arising in the

teratoma at a rate of 85%, was not seen in any of the pres-

ent cases [8]. This difference can also be attributed to re-

gional differences, as well as the present being a referral

center. The rates of immature teratoma were reported to be

higher in the Mediterranean region [9]. As the present study

explanations show, of the six immature teratoma cases, five

had grade 1 tumors and two had immature foci at the mil-

limetric level. These findings may be explained by the de-

tailed examination performed in the study. As a matter of

fact, the examination of mature cystic teratoma to identify

Table1. — Tumor characteristics and surgical operations.
Patient Age  Histopathology  Tumor  Grade Primary  Staging  Adjuvant  

number (years) diameter (cm) surgery surgery therapy

1 66 Carcinoid 6  TAH+BSO¶ - -          

2 16 Immature           25 2 L/S Cystectomy© - 3 cycles BEP◊ 

3 20 Immature           12 1 USO+BPPLND ∞ + No 

4 19 Immature          7 1 L/S Cystectomy - - No 

5 22 Immature           20 1 L/S Cystectomy - No 

6 15 PNET* 10 No L/S Cystectomy - 3 cycles BEP 

7 47 Carcinoid 4 No L/S Cystectomy - No 

8 37 Borderline mucinous 30 No USO+Om+AppΩ        + No 

9 48 Carcinoid 9 No L/S Hys.+BSO ▲ - No 

10 22 Immature 15 1 L/S Cystectomy       - No 

11 36 Immature 4 1 L/S Cystectomy + No 

12 37 Borderline serous 4  L/S Cystectomy + No 

cm: centimeter  * Primitive neuro-extrodermal tumor.   ¶ Total abdominal hysterectomy, bilateral salpingo-oophorectomy.
© Laparoscopic cystectomy  ∞ unilateral salpingo-oophorectomy, bilateral pelvic and para-aortic lymphadenectomy.
Ω: Unilateral salpingo-oophorectomy, omentectomy, appendectomy.  ▲ Laparoskopic hysterectomy, bilateral salpingo-oophorectomy.
◊: Bleomisin, etoposide, platin.  + Yes,  - No.
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immature areas was performed thoroughly and by pathol-

ogists who are experienced in gyno-oncology [10], as was

suggested previously [10]. Identification of a grade 1 area

at the millimeter level requires obtaining cross-sections

from a very high number of areas [11]. The literature stud-

ies reporting rates do not specify how the examination was

performed and thus, some immature areas may have been

missed, as was the case in previous studies [12]. Further-

more, it does not seem possible to reach a conclusion

through the preoperative and intraoperative evaluations of

immature teratomas. Levels of alpha-fetoprotein, one of the

most valuable markers in differentiation, may remain nor-

mal in some early-stage cases [11]. None of the present pa-

tients, except one, was found to have an extra-ovarian

intraperitoneal disease. Although the retroperitoneal area

was not assessed, these are the cases who were accepted to

be in the early stage. Some MRI findings were identified in

the preoperative imaging of immature teratomas, but these

are not diagnostic and only elevate suspicion scores. There

is no test or imaging method that can decisively predict ma-

lignancy in the preoperative period [13]. Malignancy risk

increases with increasing tumor size and in the peri-

menopausal period, but these are not diagnostic either [14-

17]. Furthermore, tumor diameter renders frozen

examination difficult. Although three of the present cases

had tumors with diameters larger than 10 cm, the diagno-

sis could be given on the basis of millimetric foci in the

postoperative examination. These tumors, except for the

ones with higher grades, can suggest mature cystic teratoma

due to their content in the macroscopic examination. In all

the cases in this study, the cyst content was opened intra-

operatively, examined, and still only a grade 2 could be di-

agnosed as immature teratoma in the frozen examination.

Another group of malignant cases in the present study

comprises the cases with a carcinoid in the teratoma. As it

is reported in the literature, all such cases are seen at old

age. These cases did not show any difference from mature

cystic teratoma in the preoperative and intraoperative ex-

aminations. The mean age of the cases was advanced and

tumor size was among the large-diameter mature cystic ter-

atomas, as noted in the literature [5]. Neither of the present

carcinoid cases had postoperative high 5-hydroxy indole

acetic acid levels, carcinoid syndrome signs or metastasis. 

Laparoscopy was performed in all the present cases, ex-

cept for two of patients. One of them was examined during

cesarean. The other one treated with mini-laparotomy

which was due to mass size and to prevent from rupture of

cyst. Due to the lack of any radiological, biological or clin-

ical sign predictive of malignant transformation in the pre-

operative period, laparoscopy is preferred as a less invasive

method in the surgical management of mature teratomas.

However, a rupture that can occur during the surgery of ter-

atomas which can be diagnosed to have malignant degen-

eration only in the postoperative period may elevate the

grade of the disease from FIGO IA to IC1. Mayer et al. re-

ported that the dissemination of the tumor as a result of an

intraoperative capsule rupture causes both an increase in

grade and additional morbidity and strongly suggested

starting aggressive adjuvant therapy in such cases [18]. It

was reported in another study that invasion on the cyst wall,

rupture, tumor dissemination, acid, presence of adhesion,

and tumor types other than squamous cell carcinoma were

poor prognostic factors in the malignant degeneration aris-

ing in teratoma [19, 20].

Conclusion

In conclusion, although mature cystic teratoma has a be-

nign character, it may contain malignant components.

Therefore, the risk of malignancy should always be kept in

mind both in the preoperative evaluation and intraoperative

management of mature cystic teratoma. As is done in the

management of adnexal masses, care should be taken in the

management of mature cystic teratoma to avoid tumor rup-

ture and the resulting upstage.
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