
Introduction

Adnexal masses are common pathologies in gynecological

practice and might be encountered at every stage of a

woman’s life [1]. Suspected ovarian neoplasms are one of

the leading indications for gynecologic surgery in the US and

5−10% of women will experience this condition during their

lifetime [2]. Additionally 13−21% of these women will be

found to have an ovarian malignant neoplasm [2]. In many

cases diagnosis is made during surgery or after histopatho-

logic evaluation. Preoperative prediction of the potential of

malignancy was needed to refer patients to a gynaecologic

oncologist, appropriate incision, and surgical approach. The

most efficient pattern of care would be for women likely to

have a malignant mass to be identified preoperatively and

surgical outcomes and survival are improved when surgery

are performed by special trained physicians in high volume

centers. The potential inadequacy of current preoperative di-

agnostic tools is resulting in unnecessary surgical procedures.

In order to achieve higher accuracy for preoperative predic-

tion of the malignancy potential of adnexal mass, many scor-

ing systems have been developed. Relatively new models for

defining risk of malignancy in adnexal masses have been de-

veloped by using sonographic characteristics of mass, serum

products related with mass, and menopausal status of patients

[3-7]. The only factor associated with patients’ demograph-

ics was menopausal status in Risk of Malignancy Index

(RMI). In girls younger than 15 years of age, a high per-

centage of ovarian tumors are malignant [8]. The overall risk

of malignancy of an adnexal mass increases with age after

menarche and is 6−11% in premenopausal women and 29-

35% in postmenopausal women [9]. It seems that in the post-

menopausal period, all types of malignant and borderline

ovarian tumors are more frequent [10]. In addition to

menopause status, two-thirds of ovarian cancer cases are di-

agnosed in women over the age of 55 years [11]. The RMI

was accurate for 81.1% of postmenopausal women, whereas

the RMI was accurate for 77% of premenopausal women

[12]. In the postmenopausal group the predictive positive

value of the RMI was 98% and the predictive value negative

was 72%; these rates were reported 49% and 93% in pre-

menopausal woman, respectively [13]. 

Even if menopausal status is most preferable feature of

the patients to predict the malignancy potential of adnexal

masses, influence of the patients’ age is not well estab-
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lished. This study was conducted to evaluate the impact of

women’s age on both histopathology and malignancy po-

tential of adnexal masses.

Materials and Methods

This was a retrospective chart review, which was conducted in

Istanbul Training and Research Hospital. Institutional Review

Board approval was achieved for this study. Patients who oper-

ated for suspected adnexal masses between January 2007 and De-

cember 2013 were included in the study. 

A total of 1,138 patients’ charts were reviewed for age, CA 125

levels, and menopausal status. Menopause was defined with high

FSH level (> 40 IU/ml) and/or at least one year secondary amen-

orrhoea. Age was classified for analyses and serum CA 125 level

was classified below or higher of 35 IU/ml. Pathologic review in-

cluded histologic determination and benign, malignant, and bor-

derline features of masses. All pathologic specimens were

examined in the pathologic department of same institution. 

Statistical analyses were performed with using SPSS statistics

version 22. Malignancy potentials of tumors were divided in be-

nign and at least borderline in univariate and multivariate analy-

ses. Univariate analyses and RR calculations were performed

according to malignancy potential for different variable. A p-value

was significant at < 0.05. 

Results

A total of 1,138 women were included in this study and

median age was 39 (16−92) years. Most of the patients

were premenopausal (n=883; 77.6%). The most common

behavior of the tumor was benign 87.4% (n=995), 3.9% of

the masses were borderline (n=44), and 8.7% were malig-

nant (n=99). Histopathological classifications according to

behavior are seen in Table 1.

Most of the patients operated for adnexal masses were

aged between 31−40 years (n=311), 25.8% of the patients

were between 41−50 years (n=294), 22.1% of the patients

were between 21−30 years (n=252), 11.7% of the patients

(n=133) were between 51−60 years, and 5.5% of the pa-

tients (n=63) were aged between 61−70 years. The number

of the patients younger than 20 years was 45 (4.0%) and

the number of the patients older than 70 years was 40

(3.5%). 

Table 2 summarizes malignancy potential of the cases ac-

cording to age groups. Malignant tumors were detected in

8.9% of the < 20 years age group, 3.2% of the 21−30 years

age group, 4.5% of the 31−40 years age group, 7.1% of the

41−50 years age group, 15.0% of the 51−60 years age

group, 27.0% of the 61−70 age group, and 37.5% of the >

70 years age group.

The number of the patients with at least borderline tumor

was 143 (12.6%) and 53.1% of them was found at the age

of > 50 years. However, patients with > 50 years had at

least a borderline tumor with a rate of 32.2% (n=76). The

RR of having at least borderline tumor was 2.373 in pa-

tients > 30 years compared younger than 30 years (95% CI

1.470−3.882; p = 0.0001). Patients > 50 years had 5.920

times higher risk (95% CI 4.091−8.566; p = 0.0001) of hav-

Table 1. — Histopathologic classification of adnexial masses. Table 2. — Malignancy potential of the cases according to
age groups.
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ing at least a borderline tumor compared the younger group.

The risk of at least borderline pathology was calculated as

3.723 (95% CI 2.595−5.342; p = 0.0001) in patients with

CA 125 ≥ 35 IU/ml compared the others. Menopausal

women had 5.285 times risk for at least borderline pathol-

ogy (95% CI 3.660−7.632; p = 0.0001) compared to pre-

menopausal women (Table 3).

Forty-four of the postmenopausal women was under 50

year (17.3%) and 10.6% of the premenopausal patients

(n=25) was > 50 years.

Table 4 summarizes multivariate analyses for different

variable. Only ≥ 35 IU/ml CA 125 level and > 50 years age

groups were defined as independent variables for having at

least a borderline tumor. (OR: 4.456, 95% CI 2.982−6.659,

p = 0.0001 and OR: 3.134, 95% CI 1.435−6.843, p = 0.004,

respectively).

Discussion

According to present study, the most common behavior

of the tumor was benign and almost 13% of the patients

had at least a borderline tumor. The most common histo-

logical type of the both malignant and benign tumors was

serous that originated from surface epithelium of the ovary.

Another study with small number patients, the most of the

benign neoplasms was reported with serous histology

(20%) [14]. In contrast to these results, Simsek et al. re-

ported that the most common benign pathology was en-

dometrioma; malign pathology was serous epithelial and

borderline pathology was serous [1]. 

The management decisions of adnexal mass have also in-

fluenced by imaging characteristic of the mass and serum

CA-125 assay [15-18]. The ultrasound features include very

different models that have limited reproducibility. In addi-

tion to this disadvantage, several studies demonstrate sub-

stantial interobserver disagreement for ultrasound findings

from adnexal mass exams [19, 20]. In a study including

1,148 of simple, unilocular cysts, malignancy rate was

0.54% in premenopausal women and 2.76% in post-

menopausal women, and the difference in malignancy rate

between pre- and postmenopausal women was statistically

significant [21]. In the present study, morphologic charac-

teristics could not be added because of the retrospective fea-

ture of this study and using different ultrasonographic tools

and evaluated by different sonographist. Menopausal status

was related with having at least a borderline tumor in uni-

variate analyses. The risk of having at least a borderline

tumor in postmenopausal women with adnexal mass was

5.2 times compared with premenopausal women. However

menopausal status is not an independent variable for hav-

ing at least a borderline tumor according to the present data.

Because of ultrasonography physician-related diagnostic

tool, relatively some objective criteria are needed for man-

agement of the patients with adnexal masses. Serum bio-

markers for predicting tumor behavior are one of the

objective findings for adnexal masses and the most notable

one is CA-125. However CA-125 is neither sufficiently

sensitive nor specific for ovarian cancer screening. Serum

levels of CA-125 are elevated in approximately 90% of

women with advanced ovarian cancer but in only 50% of

cases diagnosed in Stage I [22]. Furthermore, CA-125 lev-

els may be elevated in a variety of benign ovarian condi-

tions, such as pelvic inflammatory disease, endometriosis,

and benign neoplasms. In the present study, 74.7% of pa-

tients with high CA-125 level had benign histology and the

others had at least borderline histology. Still, high CA-125

levels (≥ 35 IU/ml) was found to be an independent factor

for having at least a borderline tumor. 

In a recent study, in which 540 women were operated for

adnexal masses, malignancy was detected in 15.7% of the

patients and 80.5% of them had benign pathology.

Histopathologic classification of the adnexal masses was

not defined in this report [12]. Of these, 356 were of re-

productive age and 184 were in menopause. Malignancy

was histopathologically present in 85 (15.7%) women, bor-

derline tumors were present in 20 (3.7%) women, and be-

nign tumors were present in 435 (80.6%) patients. Most

women with benign tumors were 30−39 years of age,

Table 4. — Multivariate analyses for having at least bor-
derline tumor.

Table 3. — The risk of at least borderline tumor pathology
for different variables.

*RR’s were calculated for older and younger age groups, higher and lower CA

125 groups, and pre and postmenopausal groups.
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whereas most women with malignant or borderline tumors

were 50-59 years old. The highest RMI levels were in

women 50-59 years of age and the lowest levels were in

women younger than 19 years of age. The authors state that

the positive predictive value of the RMI was 47.6% for the

overall population, 28.89% for premenopausal women, and

63.92% for postmenopausal women. In the present study,

the highest rates of malignancy were detected in women

>70 years of age and the lowest rates of malignancy were

in women between 21-30 year of age. Unsurprisingly, the

present results showed that incidence of malignant tumors

increased with age. Karadağ et al. also reported that age

was a good predictor for malignancy in addition to ultra-

sonographic morphology, size of tumor, and CA-125 level

[23]. In the present study, the age of > 50 years was de-

tected as an independent factor for having at least a bor-

derline pathology for adnexal masses, but menopausal

status was not. Patients, with adnexal masses, > 50-years of

age had a 3.1-times probability to have at least a borderline

tumor compared to younger than 50 years of age. 

Conclusion

In conclusion, there is no reliable method for discrimi-

nating benign and malignant adnexal masses. Mostly, dif-

ferent combinations of some serum biomarkers, patients’

characteristics, and imaging are used for management of

patients with adnexal mass. The data from the present re-

sults might be used as a differential diagnostic tool in a new

combination for benign and malignant adnexal masses in

future studies. 
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