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Summary

Objective: The aim of this study was to evaluate the preoperative tumor marker levels and imaging findings of patients diagnosed with
mucinous ovarian tumors and to determine the utility of these parameters as predictors of malignant cases. Materials and Methods:
This was a retrospective study involving 20 women with mucinous cystadenocarcinoma and 27 women with mucinous borderline tumor
of intestinal type registered between November 1, 2006, and April 30, 2016, and of 47 women with mucinous cystadenoma registered
between September 1, 2011, and April 30, 2016. The mucinous ovarian tumors were divided into three groups: benign group, border-
line group, and malignant group. Preoperative tumor markers and imaging findings were compared among the three study groups. Re-
sults: In patients with definitive diagnoses of benign tumors and malignant tumors, the area under the curve (AUC) of CA125 was the
highest, and the AUC of number of septa was second. In patients with definitive diagnoses of mucinous borderline tumors and muci-
nous carcinomas, the AUC of CA125 was the highest, and the AUC of CA72-4 was second. Conclusion: In mucinous tumors, meas-
urements of CA125 and CA72-4 levels were helpful to distinguish malignant from benign tumors. The number of septa was a significant

predictor of malignancy.
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Introduction

Primary mucinous tumors account for 12-15% of all
ovarian tumors [1, 2]. Such tumors are generally large but
in an early stage at diagnosis. The vast majority are benign
(75%), 10% are borderline, and 15% are carcinomas [3].
As opposed to invasive ovarian carcinomas, borderline
ovarian tumors (BOT) have a much better prognosis [4, 5].
Surgical treatment of BOT is generally tailored for each pa-
tient according to menopausal status and fertility desire.
Therefore, it is important to distinguish BOT from ovarian
carcinoma. Thus, intraoperative frozen section examination
plays a critical role [6]. Although the sensitivity of frozen
section analysis approaches about 90% for benign and ma-
lignant ovarian tumors, the sensitivities for detection of
BOT (all histologies) and mucinous BOT decrease to about
50-85% and 29-48%, respectively [7-15].

Borderline tumors represent approximately 10-15% of
all epithelial ovarian carcinomas, and the patients are
younger and more often show early stage disease compared
to those with invasive carcinoma, resulting in an excellent
prognosis. Although there have been many reports de-
scribing the clinical features and prognosis of borderline
tumors, there have been few comparative studies analyz-
ing mucinous borderline tumor and carcinoma.

The most commonly used clinical tools for evaluation of
adnexal masses are imaging modalities and tumor markers
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[16, 17]. The aim of this study was to evaluate preoperative
tumor marker levels and imaging findings in patients diag-
nosed with mucinous ovarian tumor and to determine the
utility of these parameters as predictors of malignant cases.

Materials and Methods

This was a retrospective study of clinical data obtained from
20 women with mucinous cystadenocarcinoma and 27 women
with mucinous borderline tumor of intestinal type between No-
vember 1, 2006, and April 30, and 47 women with mucinous cys-
tadenoma between September 1, 2011 and April 30, 2016,
registered and scheduled for laparotomy and laparoscopy at the
Department of Obstetrics and Gynecology of Kochi Health Sci-
ences Center. Data including patient age, tumor marker levels,
and menopausal status were evaluated. All patients were required
to have a pelvic ultrasound, computed tomography, magnetic res-
onance imaging, or any combination of imaging modalities for
documentation of an ovarian tumor or pelvic mass. Active infec-
tion, gastrointestinal malignancy, pregnancy, and use of antico-
agulants were used as exclusion criteria.

Preoperative tumor markers were compared among the study
groups (malignant, borderline, and benign) using ANOVA. The
upper reference limits for CA125, CA19-9, CA72-4, and carci-
noembryonic antigen (CEA) were taken as 35 IU/ml, 37 IU/ml, 8
IU/ml, and 5 TU/ml, respectively.

Statistical analysis was performed using BellCurve software. P
values less than 0.05 were considered significant. For parameters
that were found to be significant on univariate analyses, receiver
operating curve (ROC) analyses were performed. Area under the
curve (AUC), sensitivity, and specificity were calculated.
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Table 1. — Patient characteristics by group.

Benign Borderline Malignant

-
Variables 147 =27 5220 Pvalue

Age (years)

Mean (SD) 51.6 (13.7) 573(8.2) 54.7(16.2) NS

BMI
Mean (SD) 22.9 (3.8) 23.9(3.6) 22.02(4.2) NS

Menopausal status

Premenopausal 25 (53.2%) 13 (48.1%) 12 (60.0%)

Postmenopausal 22 (46.8%) 14 (51.9%) 8(40.0%) NS

Parity (number of full-term pregnancies)

0 9 (65.5%) 11 (65.5%) 8 (60.7%)
1 13(10.9%) 4(10.9%) 4 (17.9%) NS
z2 25 (23.6%) 12 (23.6%) 8 (21.4%)
‘Current or previous
smoking history 10(22.2%) 8(34.8%) 4(22.2%) NS
missing 2 4 2

Table 2. — Tumor markers parameters characteristics by group.

Table 4. — The diagnostic values of parameters to distin-
guish BOT and carcinoma from benign tumor.

4. The diagnostic values of parameters to distinguish BOT and carcinoma from benign tu

Parameter Cut-off AUC Sensitivity Specificity PPV NPV
*A125 (U/ml) 34.6 0.775 46.7 91.5 84.6 63.1
A19-9 (U/ml) 50.1 0.591 35.6 90.9 79.5 58.5
AT2-4 (U/ml) 8.0 0.646 34.2 914 76.7 58.2
CEA (U/ml) 5.0 0.620 26.8 97.5 91.3 57.1
imor size (cm) 13.3 0.670 55.3 74.5 68.4 62.5
imber of septa 7.0 0.753 70.2 80.9 78.6 73.1

AUC: Area Under Curve.
PPV: Positive Predictive Value
NPV: Negative Predictive Value
Table 5. — The diagnostic values of parameters to distin-

guish carcinoma from BOT.

Vatiables Mean (SD) ANOVA P value Compatison group Pvalue
A125 (U/mD) Benign 212(26.7) 1vs2 NS Parameter Cut-off AUC Sensitivity Specificity PPV~ NPV
Borderline 26.7(17.8) <0.0001 1vs3 <0.01
Malignant  128.0 (184.1) 2vs3 <ot YA125 (U/ml) 311 0823 24.2 73.1 69.7 86.0
WY .. i <0.001 e e A19-9 (U/ml) 552 0625 52.6 84.6 714 706
Malignant - 522.0 (%49.2) 2vss <001 A72-4 (U/ml) 80 0783 76.5 90.5 855 83.8
34724 (Ui - W ggg 0.0031 2 o CEA (U/ml) 32 0632 526 87.3 755 713
Malguant 25426358 2s3 00 mor size (cm) 180  0.532 90.0 37.0 514 833
SEA (U e g G R o imber ofsepta 160 0.662 60.0 741 63.2 714
Malignant 9.67 (21.81) 2vs3 NS
AUC: Area Under Curve.
PPV: Positive Predictive Value
NPV: Negative Predictive Value
Table 3. — Tumor characteristics by group. gards to patient age, body mass index (BMI), menopausal
o penin Bordtne gt ol status, parity, and smoking history (p > 0.05) (Table 1).
e om CA125, CA19-9, and CA72-4 levels were significantly
mor size (<m, . . .
ean (SD) 15 15467 1A o012 higher in group 3 than in groups | and 2 (Table 2).
lteral tumors 1(8.5%) 3 (1.1%) 2 (10.0%) s The mean tumor size was 11.5 cm for benign tumors,
N 15.4 cm for mucinous BOT tumors, and 14.4 cm for muci-
Unilocular 13 27.7%) 2(7.4% 0 nous carcinomas; malignant tumors (group 2 or 3) were sig-
Unilosular-solid re) 0 3{15.0%9) <Eidi nificantly larger. Unilocular-solid and multilocular-solid
Multilocular 26 (55.3%) 10 (37.0%) 4(20.0%) ) . N 0 .
o o ek S B type tumors were present in 2.1% and 14.9% of group 1, in
R 0% and 55.6% of group 2, and 15.0% and 65.0% of group
lumber of sep! .
« 35 (74.5%) 9 (3339%) 4 Q0.0%) 3, respectively. Both groups 2 and 3 had a larger number of
59 165%) 5 (185%) 3asew) o septa than group 1 (Table 3).
1o Lery > (529 Leon In patients with definitive diagnoses of benign tumors
=15 7 (14.9%) 8 (29.6%) 12 (60.0%) . . .
and malignant tumors (mucinous BOT and mucinous car-
Ascites 2 (4.3%) 3 (11.1%) 10 (50.0%) <0.0001

Results

Of 94 patients, 41 had benign tumors (group 1), 27 had
mucinous BOT (group 2), and 20 had mucinous carcino-
mas (group 3). These three groups were similar with re-

cinomas), the AUC of CA125 was the highest, and the AUC
of the number of septa was second (Table 4). In patients
with definitive diagnoses of mucinous BOT and mucinous
carcinomas, the AUC of CA125 was the highest, and the
AUC of CA72-4 was second (Table 5).
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Discussion

It is very difficult to distinguish malignant from benign
mucinous ovarian tumors before surgery. This study ana-
lyzed the characteristics of mucinous tumors, including be-
nign, borderline tumor, and carcinoma.

The serum CA 125 levels that were determined for the
differential diagnosis of benign and malignant pelvic
masses were similar to those reported in other studies. Al-
though this marker is especially useful to detect serous ma-
lignant tumors, it may also be elevated preoperatively in
mucinous invasive carcinomas [18-20]. However, Tempfer
et al. suggested that tumor size was the only significant pa-
rameter for increasing frozen section accuracy, and that
CA125 levels and histology did not have a remarkable ef-
fect [11]. In the present study, CA125 was elevated in mu-
cinous carcinomas, and histology was also associated with
the CA125 level. Several studies reported that CA19-9 and
CA72-4 had higher sensitivities than CA125 in mucinous
carcinomas [21, 22], although these markers are less useful
to distinguish malignant tumors from other ovarian tumors
than CA125. In the present study, CA19-9 and CA72-4 lev-
els were significantly increased, especially in mucinous
carcinomas (Table 2). Kikkawa et al. suggested that CA72-
4 was the most useful tumor marker to distinguish BOT and
carcinoma from benign tumors among four clinically avail-
able tumor markers (CA125, CA19-9, CA72-4, and CEA)
on ROC analysis [23]. In the present study, CA125 was the
most useful tumor marker, and CA72-4 was the second
most useful tumor marker to distinguish BOT and carci-
noma from benign tumors among the four clinically avail-
able tumor markers on ROC analysis (Table 4). These
findings suggest that measurement of CA72-4 is recom-
mended when multilocular cysts are observed on imaging.

The present study showed that the presence of solid com-
ponents was an important risk factor for BOT and carci-
noma arising from a benign tumor. The mean tumor size
with malignancy was 14.4 cm, which was significantly
larger than that of cysts without malignancy (Table 3). The
number of septa was useful, like CA125, to distinguish
BOT and carcinoma from benign tumors (Table 4).

Some limitations of the present study should be ac-
knowledged. In addition to the retrospective design and the
relatively small sample size, the present series represented
a selected population, because the authors’ centers are re-
ferral institutions, but the results may, nevertheless, show
potential trends. The results of the present study showed
that CA125 levels and the number of septa were useful to
distinguish BOT and carcinoma from benign tumors. Fur-
thermore, CA125 and CA72-4 levels were useful to distin-
guish carcinoma from BOT. This distinction may be
important for surgical planning, especially in view of the
well-known limitations of intraoperative frozen section ex-
amination.

References

[1] Kelly P.J., Archbold P., Price J.H., Cardwell C., McCluggage W.G.:
“Serum CA19.9 levels are commonly elevated in primary ovarian
mucinous tumours but cannot be used to predict the histological sub-
type”. J. Clin. Pathol., 2010, 63, 169.

[2] Hart W.R.: “Mucinous tumors of the ovary: a review”. Int. J. Gy-
necol. Pathol., 2005, 24, 4.

[3] Scully R.E., Young R.H., Clement P.B.: “Tumors of the ovary,
maldeveloped gonads, fallopian tube and broad ligament”. In: Atlas
of Tumor Pathology, 3" series, fascicle 23. Washington, DC: Armed
Forces Institute of Pathology, 1998.

[4] Ilvan S., Ramazanoglu R., Ulker Akyildiz E., Calay Z., Bese T., Oruc
N.: “The accuracy of frozen section (intraoperative consultation) in
the diagnosis of ovarian masses”. Gynecol. Oncol., 2005, 97, 395.

[5] Rose P.G., Rubin R.B., Nelson B.E., Hunter R.E., Reale F.R.: ©“ Ac-
curacy of frozen-section (intraoperative consultation) diagnosis of
ovarian tumors”. Am. J. Obstet. Gynecol., 1994, 171, 823.

[6] Shih K.K., Garg K., Soslow R.A., Chi D.S., Abu-Rustum N.R.,
Barakat R.R.: “Accuracy of frozen section diagnosis of ovarian bor-
derline tumor”. Gynecol. Oncol., 2011, 123, 517.

[7] Pinto P.B., Andrade L.A., Derchain S.F.: “Accuracy of intraoperative
frozen section diagnosis of ovarian tumors”. Gynecol. Oncol., 2001,
81, 230.

[8] Houck K., Nikrui N., Duska L., Chang Y., Fuller A.F., Bell D., et al.:
“Borderline tumors of the ovary: correlation of frozen and perma-
nent histopathologic diagnosis”. Obstet. Gynecol., 2000, 95, 839.

[9] Gol M., Baloglu A., Yigit S., Dogan M., Aydin C., Yensel U.: “Ac-
curacy of frozen section diagnosis in ovarian tumors: Is there a
change in the course of time?” Int. J. Gynecol. Cancer, 2003, 13,
593.

[10] Boriboonhirunsarn D., Sermboon A.: “Accuracy of frozen section in

the diagnosis of malignant ovarian tumor”. J. Obstet. Gynaecol.
Res., 2004, 30, 394.

[11] Tempfer C.B., Polterauer S., Bentz E.K., Reinthaller A., Hefler L.A.:
“Accuracy of intraoperative frozen section analysis in borderline tu-
mors of the ovary: a retrospective analysis of 96 cases and review of
the literature”. Gynecol. Oncol., 2007, 107, 248.

[12] Taskiran C., Erdem O., Onan A., Bozkurt N., Yaman-Tunc S.,
Ataoglu O., et al.: “The role of frozen section evaluation in the di-
agnosis of adnexal mass”. Int. J. Gynecol. Cancer, 2008, 18, 235.

[13] Rakhshan A., Zham H., Kazempour M.: “Accuracy of frozen sec-
tion diagnosis in ovarian masses: experience at a tertiary oncology
center”. Arch. Gynecol. Obstet., 2009, 280, 223.

[14] BrunJ.L., Cortez A., Rouzier R., Callard P., Bazot M., Uzan S., et al.
“Factors influencing the use and accuracy of frozen section diagno-
sis of epithelial ovarian tumors”. Am. J. Obstet. Gynecol., 2008, 199,
244.cl.

[15] Kim J.H., Kim T.J., Park Y.G., Lee S.H., Lee C.W., Song M.J., et
al.: “Clinical analysis of intra-operative frozen section proven bor-
derline tumors of the ovary”. J. Gynecol. Oncol., 2009, 20, 176.

[16] Timmerman D., Van Calster B., Jurkovic D., Valentin L., Testa A.C.,
Bernard J.P,, et al.: “Inclusion of CA-125 does not improve mathe-
matical models developed to distinguish between benign and malig-

nant adnexal tumors”. J. Clin. Oncol., 2007, 25, 4194.

[17] Molina R., Ojeda B., Filella X., Borras G., Jo J., Mas E., et al.: “A
]
prospective study of tumor markers CA 125 and CA 19.9 in patients

with epithelial ovarian carcinomas”. Tumour Biol., 1992, 13, 278.

[18] Tamakoshi K., Kikkawa F., Shibata K., Tomoda K., Obata N.H.,
Wakahara F., et al.: “Clinical value of CA125, CA19-9, CEA, CA72-
4, and TPA in borderline ovarian tumor”. Gynecol. Oncol., 1996, 62,
67.

[19] Gotlieb W.H., Soriano D., Achiron R., Zalel Y., Davidson B.,
Kopolovic J., et al.: “CA 125 measurement and ultrasonography in
borderline tumors of the ovary”. Am. J. Obstet. Gynecol., 2000, 183,
541.



754 Y. Yamamoto, Y. Kunimi, A. Wakikawa, A. Ueno, R. Nagai, J. Komatsu, S. Minami, K. Hayashi

[20] Bozkurt M., Yumru A.E., Aral L.: “Evaluation of the importance of [23] Kikkawa F., Nawa A., Kajiyama H., Shibata K., Ino K., Nomura S.:
the serum levels of CA-125, CA15-3, CA-19-9, carcinoembryonic “Clinical characteristics and prognosis of mucinous tumors of the
antigen and alpha fetoprotein for distinguishing benign and malig- ovary”. Gynecol. Oncol., 2006, 103, 171.
nant adnexal masses and contribution of different test combinations
to diagnostic accuracy”. Eur. J. Gynaecol. Oncol., 2013, 34, 540.

[21] Milojkovic M., Hrgovic Z., Hrgovic 1., Jonat W., Maass N., Bukovi

D.: “Significance of CA 125 serum level in discrimination between . .
benign and malignant masses in the pelvis”. Arch. Gynecol. Obstet., Corresponding Author:
2004, 269, 176, Y. YAMAMOTO, M.D.
[22] Gadducci A., Ferdeghini M., Prontera C., Moretti L., Mariani G., Department of Obstetrics and Gynecology
Bianchi R., et al.: “The concomitant determination of different tumor Kochi Health Sciences Center
markers in patients with epithelial ovarian cancer and benign ovar- 2125 Tke, Kochi City
ian masses: relevance for differential diagnosis”. Gynecol. Oncol., Kochi 781-8555 (Japan)

1992, 44, 147. e-mail: yoritoy33@yahoo.co.jp



