
Introduction

Mature cystic teratoma (MCT) or dermoid cysts are the

most common type of ovarian tumor accounting for 10-

20% of all primary ovarian tumors [1]. MCTs generally

occur during reproductive years with a mean age of 33

years and are commonly unilateral (about 85% of cases)

[2]. Most cases present as an asymptomatic adnexal mass

incidentally detected on routine pelvic examination. A vast

majority of these tumors are benign and in about 1% of

MCTs, one tissue element shows malignant transformation,

most often to squamous cell carcinoma [3].

Serum tumor markers have been used in the management

of pelvic masses and ovarian cancer. Clinical usefulness of

tumor markers including CA125 and CA19-9 in patients

with MCTs has been evaluated in few studies only [4-7].

CA19-9 is a powerful and independent prognostic factor in

patients with pancreatic carcinoma [8]. However, the rela-

tionship of CA19-9 with MCTs is not well established. The

current data are insufficient and includes few trials and

mostly case reports [9-11]. In patients with MCTs, in-

creased serum levels of CA19-9 have been reported [2, 11-

13] and CA19-9 could be used at postoperative follow-up

investigation in benign diseases and as a marker for exam-

ining MCTs recurrence [14].

This article aimed to evaluate the serum levels of tumor

markers (particularly CA19-9) in patients with MCTs with

respect to the clinical characteristics, and the correlation

between serum and tissue level of CA19-9 in MCTs.

Materials and Methods

The authors reviewed 65 patients diagnosed with MCTs of the

ovary and 80 cases with benign epithelial ovarian tumors who

were treated in the First Affiliated Hospital, Guangxi Medical

University, Department of Gynecology between January 2013 and

December 2013. They obtained the data from the reports of pa-

tients as age, average diameter of the tumor, site of the tumor

(right or left ovary), bilaterality, menopausal status, and the lev-

els of serum tumor markers. Serum tumor markers most fre-

quently analyzed were CA125, CA19-9, alpha-fetoprotein (AFP),

carcino-embryogenic antigen (CEA), and squamous cell carci-

noma antigen (SCCA). All the blood samples were obtained pre-

operatively and were determined using enzyme immunoassay

technique. In patients diagnosed with MCTs of ovary with ele-

vated serum CA19-9, blood sample was obtained again postoper-

atively within three to five days. The cut-off values for CA19-9,

CA125, AFP, CEA, and SCCA were accepted in the present hos-

pital as 37 IU/ml, 35 U/ml, 11 ng/ml, 5 ng/ml, and 1.5 ng/ml, re-

spectively.

Average tumor size was determined by the review of operative

records, gross pathologic description, and preoperative imaging

studies. Cases which were diagnosed as MCT preoperatively but

could not be confirmed by histopathology reports were excluded

from the study. 

Oophorectomy, cystectomy, or hysterectomy with unilateral or

bilateral salpingo-oophorectomy was performed as treatment

modality according to the presence of normal residual ovarian tis-

sue, age, fertility desire, or presence of other pathology.

According to serum level of CA19-9 patients with MCT were

divided into an elevated level group (group 1) and a normal level

group (group 2). Groups were compared in terms of clinical char-

acteristics and serum tumor markers. Immunohistochemical stain-

ing for CA19-9 in tissue from 55 patients with MCT and the
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Objective: To evaluate the clinical significance of CA19-9 in patients with ovarian mature cystic teratoma (MCT). Materials and Meth-
ods: A retrospective study was performed on 65 patients with pathologically-confirmed MCT and 80 patients with benign epithelial ovarian

tumors. Serum tumor markers for all patients and tissue CA19-9 for MCTs were measured. The relationships between clinical characteris-

tics of MCTs and CA19-9, as well as the correlation between serum and tissue level of CA19-9 in MCTs, were evaluated. Results: The mean

serum level of CA19-9 in MCTs was significantly higher than that in benign ovarian epithelial tumors (49.9 ± 73.4 IU/ml vs. 17.08 ± 24.8

IU/ml). CA19-9 was the only tumor marker with a mean serum level above the cut-off value and the elevation rate was 30.76% in MCTs.

The positive tissue expression rate of CA19-9 in MCT patients were 50.9 % and were higher than that of preoperative serum levels (50.9%

vs. 32.7%). Conclusion: Serum CA19-9 has the highest positivity rate among other tumor markers in MCT. Elevated serum CA19-9 is not

an uncommon finding MCT and could be used as a marker in the differential diagnosis of MCT in patients with pelvic mass. 
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correlation of positive rate to serum level of CA19-9 was per-

formed.

Statistical analysis was performed with SSPS (version 18.0).

Statistical evaluation of the data was performed by the chi-square

test, Student's t-test, Mann-Whitney U test, and Pearson's test. Dif-

ferences were considered significant when p < 0.05 for the two-

tails.

Results

For the patients with MCT, the mean age was 32.5±12.1

years (median 28; range 15–71). Tumor size ranged from

2.3 to 12 cm in diameter, with a median and mean ± SD, 5.6

cm and 5.8 ± 2.33 cm, respectively. The overall bilaterality

rate was 20%. Unilateral tumors were more abundantly ob-

served on the right side (29 patients, 55.7%) than the left

(23 patients, 44.2%). 

There was no statistically significant difference in terms

of patient age, menopause, and bilaterality between groups

1 and 2. The mean tumor diameter of group I was signifi-

cantly greater than group 2 (6.92 ± 2 vs. 5.18 ± 2.3 cm, p =
0.003). The mean serum CA125 levels and the rate of ele-

vated CA125 were significantly high in group 1. There was

a weak positive correlation of CA19-9 levels to diameter

of tumor (r = 0.43, p = 0.001) in all patients. In group 1

there was a moderate positive correlation of CA19-9 levels

to the diameter of the tumor (r = 0.48, p < 0.05) (Table 1).

Postoperative assessment of CA19-9 levels in 20 patients

of group 1, who had elevated levels preoperatively revealed

that mean CA19-9 level was decreased from 131.44 ± 88.5

IU/ml to 66.9 ± 32.64 IU/ml, and the difference was statis-

tically significant (p < 0.01). 

Among the four tumor markers, CA19-9 was the only

tumor marker with the mean serum level above the cut-off

value and had the highest positive rate among other tumor

markers in MCT. The mean serum levels and positive rate

of CA19-9 in patients with MCT were significantly higher

when compared to the patients with benign epithelial ovar-

ian tumors (49.9 ± 73.4I U/ml vs. 17.08 ± 24.8I U/ml,

30.76% vs. 8.75%, respectively) (p < 0.01). Meanwhile, the

difference in CA125, CEA, AFP, and SCCA in patients with

MCT and benign epithelial ovarian tumor group was not

statistically significant (p > 0.05) (Table 2).

Immunohistochemical investigation of the teratoma was

done in 55 patients with MCT. Immunoreactivity to CA19-

9 was recognized as brown staining within cells (Figure 1).

The positive expression rate of CA19-9 in tissues of MCT

(28/55, 50.9%) was higher than the elevated rate in serum

(18/55, 32.7%) and the difference attained statistical sig-

nificance (p < 0.01) (Table 3).

Discussion 

Results of the present study have shown that CA19-9 is

more frequently elevated than CA125 and hence could be

Table 1. — Characteristics of patients with elevated and
normal CA19-9 in patients with MCT.

Group 1 Group 2 p
n=20 n=45

Age (mean ± SD) 31.3 ± 10.5 33.02±12.82 0.831

Diameter (mean ± SD) 6.92 ± 2.0 5.2±2.3 0.003

Bilaterality n (%) 4 (20) 9 (20) 1.000

Menopause n (%) 2 (10) 6 (13.34) 1.000

CA125 (mean±SD) 55.34 ± 46.90 18.98 ± 17.52 0.000

CEA (mean ± SD) 1.83 ± 1.16 1.45 ± 0.98 0.710

AFP (mean ± SD) 37.43 ± 112.28 2.76 + 1.48 0.315

SCCA (mean ± SD) 1.12 ± 0.57 0.81 ± 0.38 0.361

CA19-9 (mean ± SD) 131.44 ± 88.49 13.73 ± 9.66 0.000

Elevated CA125 n (%) 11 (55) 6 (13.3) 0.000

Table 2. — Tumor markers in patients with MCT and benign epithelial ovarian tumors.
MCT Benign epithelial ovarian tumor

Tumor marker Cut-off value n mean ± SD Elevated rate (n / total) n mean ± SD Elevated rate (n / total) p
CA19-9 37 65 49.94 ± 73.4 30.76% (20/65) 80 17.08 ± 24.8 8.75% (7/80) 0.00

CA125 35 65 30.5 ± 34.25 27.6% (18/65) 80 32.95 ± 82.6 18.7% (15/80) 0.59

AFP 11 65 13.42 ± 63.3 4.61% (3/65) 80 3.55 ± 7.6 6.25% (5/80) 0.73

SCCA 1.5 65 0.90 ± 0.46 7.69% (5/65) 80 0.81 ± 0.6 8.75% (7/80) 0.36

CEA 5.0 65 1.56 ± 1.04 0% (0/65) 80 1.38 ± 0.8 0% (0/80) 0.06

Figure 1. — Diffuse cytoplasmic CA 19-9 expression in the mu-

cinous epithelium in MCT of ovary (IHC stain × 400).
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a more useful marker in MCT. In literatures, elevated rate

of CA19-9 varies between 31.9% to 59% and extreme lev-

els up to 1430 U/ml have been reported [5, 9, 13]. CA19-

9 was elevated in 30.76% of patients with MCT in this

study with the highest positivity rate among other tumor

markers. 

The present authors also demonstrated increased lev-

els of mean serum CA19-9 in patients with MCT com-

pared to the patients with benign epithelial ovarian tumor

(49.9 ± 73.4 IU/ml vs. 17.08 ± 24.8 IU/ml, p < 0.01). Pre-

operative serum CA19-9 levels were elevated in 30.76%

(20/65) MCT patients, whereas only 8.75% (7/80) pa-

tients with benign epithelial ovarian tumor had elevated

levels of serum CA 19-9. Therefore the authors suggest

that CA19-9 may be a better predictor in the diagnosis of

MCT as compared to other tumor markers and elevated

serum CA19-9 may be suggestive of MCT in patients

with a pelvic mass, the nature of which could not be de-

termined by ultrasonography alone. 

To the best of the authors’ knowledge, this study is the

first to evaluate the correlation between serum and tissue

level of CA19-9 in MCT. The present preliminary data

analysis showed that majority of tissues of MCT contain

CA19-9 and the percentage of positive CA19-9 tissue stain-

ing is significantly higher than that of preoperative elevated

CA19-9 serum levels (50.9% vs. 30.76%, p < 0.01). This

imbalance between serum and tissue level of CA19-9 indi-

cates that there may be some mechanisms that prevent the

access of CA19-9 into the circulation.

Studies have shown that CA19-9 has been immunohis-

tochemically demonstrated in the bronchial mucosa and

glands of MCT and it has been shown to be secreted into

the cystic cavity of the lesions [15]. The mechanism of an

elevated CA19-9 in MCT is principally the leakage from

cystic cavity into the blood stream, possibly due to weak-

ening of cyst wall following the cyst enlargement, or any

inflammations or ruptures of the dermoid cysts [15]. Direct

serum excretion via epithelial surface could be another

cause of increased serum levels of CA19-9. Elevation of

CA19-9 therefore might be anticipated with larger MCT

since leakage into the bloodstream is more probable in this

condition. In the literature, data regarding association be-

tween serum CA19-9 levels and certain clinical features

other than malignant transformation are very limited and

few studies have addressed this issue.

The present results indicate that tumor size was the only

clinical finding that correlated with elevated CA19-9 levels,

which is similar to Cho et al.’s report [2]. Diameters of the

MCTs are significantly larger in patients with increased lev-

els of CA19-9 and there is moderate correlation of CA19-9

levels to tumor size. This may be mainly due to weakened

cyst wall and CA19-9 leakage from cystic cavities into the

blood circulation. However bilaterality is not associated with

elevated serum CA19-9 levels. This is in contrast to the study

of Dede et al. in which elevated CA19-9 was associated with

high rate of bilaterality with a likelihood ratio of 2.8 [4].

Ugur et al. evaluated the change of serum CA19-9 in 33

patients with MCT pre-and postoperatively and demon-

strated that the elevated rate of CA19-9 decreased to 0%

after surgery [15]. In the present study the authors demon-

strated a postoperative decrease in levels of serum CA19-

9 in 20 patients with MCT who had elevated levels before

the surgery. The findings suggested that serum CA19-9

could be used as a useful marker for examining mature cys-

tic teratoma recurrence in follow-up. 

In summary, serum CA19-9 has the highest positivity rate

among other tumor markers in MCT and they will be de-

creased postoperatively. The present authors suggest that

in addition to ultrasonography, serum CA19-9 levels could

be a useful tumor marker in the diagnosis of MCT as a sup-

porting diagnostic tool. The positive tissue staining rate of

CA19-9 is higher than the elevated rate of serum CA19-9

in patients with MCT, indicating that not all the tissue con-

taining CA19-9 in MCTs excrete CA19-9 into bloodstream.

There may be some mechanisms preventing the access of

CA19-9 into the circulation.

Acknowledgements

This work was supported by a grant from the Science

Foundation of Health and Family Planning Commission of

GuangXi Province (No. Z2011339), China.

References

[1] Ayhan A., Bukulmez O., Genc C., Karamursel B.S., Ayhan A.: “Ma-

ture cystic teratomas of ovary: case series from one institution over

34 years”. Eur. J. Obstet. Gynecol. Reprod. Biol., 2000, 88, 153.

[2] Cho H.Y., Kim K., Jeon Y.T., Kim Y.B., No J.H.: “CA19-9 elevation

in ovarian mature cystic teratoma: discrimination from ovarian can-

cer - CA19-9 level in teratoma”. Med. Sci. Monit., 2013, 19, 230.

[3] Kurtz J.E., Jaeck D., Maloisel F., Jung G.M., Chenard M.P., Dufour

P.: “Combined modality treatment for malignant transformatlon of a

benign ovarian teratoma”. Gynecol. Oncol., 1999, 73, 319.

[4] Dede M., Gungor S., Yenen M.C., Alanbay I., Duru N.K., Hasimi

A.: “CA19-9 may have clinical significance in mature cystic ter-

atomas of the ovary”. Int. J. Gynecol. Cancer, 2006, 16, 189.

[5] Emin U., Tayfun G., Cantekin I., Ozlem U.B., Umit B., Leyla M.:

“Tumor markers in mature cystic teratomas of the ovary”. Arch. Gy-
necol. Obstet., 2009, 279, 145.

[6] Kyung M.S., Choi J.S., Hong S.H., Kim H.S.: “Elevated CA19-9 lev-

els in mature cystic teratoma of the ovary”. Int. J. Biol. Markers,

2009, 24, 52.

Table 3. — CA19-9 tissue staining in MCT patients with
elevated and normal serum level of CA19-9.

Serum CA19-9 (IU/ml)

CA19-9 tissue staining > 37 ≤ 37 Total

Positive 16 12 28

Negative 2 25 27

Total 18 37 55 

Clinical_4_2016:Layout 1  30-06-2016  11:19  Pagina 524



J.T. Fan, H.Q. Yan, S. Malla, Y.J. Fan, H. Xu, D.H. Li, Y. Liu 525

[7] Var T., Tonguc E.A., Ugur M., Altinbas S., Tokmak A.: “Tumor

markers panel and tumor size of ovarian dermoid tumors in repro-

ductive age”. Bratisl. Lek. Listy, 2012, 113, 95.

[8] Gattani A.M., Mandeli J., Brucher H.W.: “Tumor markers in patients

with pancreatic carcinoma”. Cancer, 1996, 78, 57.

[9] Kikkawa F., Nawa A., Tamakoshi K., Ishikawa H., Kuzuya K., Sug-

anuma N., et al.: “Diagnosis of squamous cell carcinoma arising

from mature cystic teratoma of the ovary”. Cancer, 1998, 82, 2249.

[10] Hirai K., Ishiki O., Itoh F., Nakagawa E., Kanoaka Y., Sumi T., Ogita

S.: “Clinical evaluation of mature teratomas containing malignant

elements”. Oncol. Rep., 2000, 7, 655.

[11] Coskun A., Kiran G., Ozdemir O.: “CA19-9 can be a useful tumor marker

in ovarian dermoid cysts”. Clin. Exp. Obstet. Gynecol., 2008, 35, 137.

[12] Nanayakkara S., Ali S., Gilmour K.: “Increased serum carcinomic

antigen 19-9(CA 19-9) in a dermoid cyst”. J. Obstet. Gynaecol.,
2007, 27, 96.

[13] Atabekoglu C., Bozaci E.A., Tezcan S.: “Elevated carbohydrate anti-

gen 19-9 in a dermoid cyst”. Int. J. Gynaecol. Obstet., 2005, 91, 262.

[14] Ugur M.G., Ozturk E., Balat O., Dikensoy E., Teke S., Aydin A.:

“Do high levels of CA 19-9 in women with mature cystic teratomas

of the ovary warrant further evaluation?” Eur. J. Gynaecol.

Oncol., 2012, 33, 207.

[15] Ito K.: “CA19-9 in mature cystic teratoma”. Tohoku J. Exp. Med.,
1994, 172, 133.

Address reprint requests to:

J.T. FAN, M.D.

6 Shuangyong Road

Nanning City, Guangxi Province (China)

e-mail: jiangtao_fan1969@163.com

Clinical_4_2016:Layout 1  30-06-2016  11:19  Pagina 525


