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OBJECTIVE: Computed tomography can be used as a safe, accurate and noninvasive technique for the

prediction of ovarian malignancy with several criteria. We aimed to determine the sensitivity and speci-

ficity of presence of multiple computed tomography malignancy criteria for the prediction of ovarian ma-

lignancy in patients with ovarian mass. 

STUDY DESIGN: From a total of 734 patients diagnosed with an adnexal mass, ovarian mass was de-

termined in 91 contrast-enhanced abdominopelvic computed tomography images were examined for the

presence of tumoral diameter (>50 mm), thick septa, wall thickness, solid component, contrast involve-

ment, invasion, ascites, and bilaterality. The ratios of these parameters and the value of their combined

use for the prediction of ovarian malignancy was assessed. 

RESULTS: Of the 91 patients included in the study, in patients with benign [in 66 (72.5%) patients] and

malign [(in 25 (27.5%) patients] ovarian mass, the mean (range) ages were 43.5 (17-82) and 58.0 (34-

88) years, respectively. A statistically significant relationship was determined between ovarian malig-

nancy and all the computed tomography criteria (p<0.05) except the tumoral diameter (>50 mm) and

wall thickness (p>0.05). The ROC analysis revealed that with the presence of 3 or more criteria among

the 8 computed tomography criteria, the ovarian mass can be predicted as malignant at least with a sen-

sitivity of 76% and specificity of 70%.

CONCLUSION: The presence of 3 or more parameters among the 8 selected computed tomography

criteria, the ovarian malignancy can be predicted at least with a sensitivity of 76% and specificity of 70%

in patients with ovarian mass.
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Introduction

Adnexal masses are associated with functional, congenital,

inflammatory and neoplastic processes in the adnexa and ad-

jacent organs. The majority are of ovarian origin and benign.

In 5%-10% of the female population surgery is applied for

suspicion of an ovarian neoplasm at some point in the lifetime.

Malignancy is determined in 13%-21% of these women (1,2).

Early identification of ovarian cancer and early surgical in-

tervention have been shown to prolong the life of the patient

(3). In contrast to other gynecological cancers, ovarian tumors

are generally diagnosed at an advanced stage as there are no

specific symptoms (4). Therefore, early diagnosis and treat-

ment of an ovarian tumor is very important. For the differen-

tiation of ovarian masses and the decision to apply surgery, the

diagnostic methods to be used include physical examination,

biochemical markers (5), ultrasonography (US) (6,7), mag-

netic resonance imaging (MRI) (8), positron emission tomog-

raphy (PET) (9) and computed tomography (CT) (8,9). In pre-

vious studies, it has been reported that MRI is superior to CT

and US in the differential diagnosis of ovarian masses but that

there was no difference between these methods in malignant-

benign differentiation (10). Despite US scoring in malignant-

benign differentiation, incorrect diagnoses can be made (11).

Some criteria are used in the malignant-benign differentiation

of pathologies determined radiologically. The criteria which

suggest a malignant ovarian mass on CT are a large size, pres-

ence of thick septa (>3mm), a thick wall, solid component,

papillary projections, contrast enhancement, ascites or inva-

sion and being bilateral (12).

Differential diagnosis of adnexal masses is challenging

(13,14) and a definitive diagnosis is not possible without

histopathological examination in the vast majority of cases,
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and still, clinical and imaging findings guide physicians for

proper patient selection for surgery. The aim of this study was

to determine the sensitivity and specificity of presence of mul-

tiple CT malignancy criteria in patients with ovarian mass.

Material and Method

After the approval of the study protocol by the Human

Research Ethics Committee of our university, in this cross-

sectional study, the abdominopelvic CT findings and patient

records of 734 patients operated on for a pelvic mass in our

hospital from September 2013 to February 2016 were exam-

ined. Of these, 629 patients were excluded from the study be-

cause of extra-ovarian pathology (endometrium carcinoma,

leiomyoma, leiomyosarcoma, etc.). Fourteen of 105 patients

with ovarian mass were excluded because of a lack of ab-

dominopelvic CT recorded on PACS, absence of a contrast-

enhanced CT, or because the CT images were not suitable for

optimum evaluation due to the presence of artifacts (motion

artifacts, metallic artifacts, beam-hardening, etc.). A 64x2

multidetector computed tomography device (Aquilion CX,

Toshiba, Tokyo, Japan) was used to obtain the CT images after

intravenous administration of a 1 mL/kg iodinated contrast

material. Thus, a total of 91 patients determined with an ovar-

ian mass were included in the study. The presence of CT cri-

teria for the prediction of ovarian malignancy, including pres-

ence of tumoral diameter (>50 mm), thick septa, wall thick-

ness, solid component, contrast involvement, invasion, as-

cites, and bilaterality were recorded.

Statistical analysis
Statistical analyses were performed with IBM SPSS ver-

sion 22 (IBM Corporation, Armonk, NY, USA). Data were

presented as median (min-max) or percentage (%) as appro-

priate. Correlations between the presence of malignancy and

CT criteria were analyzed with chi-square test. To determine

the cut-off for the number of presence of multiple CT criteria

in combination to predict malignant ovarian cancer, receiver-

operating curve (ROC) analyses were carried out. A value of

p<0.05 was accepted as statistically significant.

Results

In the total 91 patients included in the study, the mean

(range) ages were 43 (17-82) and 58 (34-88) years in patients

with benign and malign ovarian tumor, respectively. Table 1

shows the presence of CT criteria for the prediction of ovarian

malignancy, including presence of tumoral diameter (>50

mm), thick septa, wall thickness, solid component, contrast in-

volvement, invasion, ascites, and bilaterality in patients with

benign and malignant ovarian tumor. The ratio of presence of

thick septa, solid component, contrast involvement, invasion,

ascites, and bilaterality were significantly higher in patients

with malignant ovarian tumor (p<0.05) except tumoral diam-

eter (>50 mm) and wall thickness, providing no significant

difference (p>0.05).

Histopathologically, 25 (27.5%) of the patients were diag-

nosed with a malignant mass, and 66 (72.5%) with a benign

mass (Figures 1-4). 

After multiple ROC analyses with the combination of CT

criteria from 2 to 8, ROC analysis revealed that the presence

of 3 or more computed tomography criteria provided more op-

timal sensitivity and specificity for the prediction of malig-

nancy in patients with ovarian tumors. The ROC analysis re-

vealed that with the presence of 3 or more criteria among the

8 CT criteria, the ovarian mass can be predicted as malignant

at least with a sensitivity of 76% and specificity of 70%

(Figure 5).

Presence Benign (n=66) Malign (n=25) Significance

Tumoral diameter (>50 mm) 54 (81.8%) 20 (80%) NS

Thick septa 17 (25.8%) 17 (25.8%) p<0.05

Wall thickness 16 (24.2%) 5 (20.0%) NS

Solid component 18 (27.3%) 19 (76.0%) p<0.05

Contrast involvement 36 (54.5%) 22 (88.0%) p<0.05

Invasion 7 (10.6%) 9 (36.0%) p<0.05

Ascites 8 (12.1%) 12 (48.0%) p<0.05

Bilaterality 13 (19.7%) 11 (44%) p<0.05

Table 1: Computed tomography criteria for the prediction of ovarian malignancy, including presence of tumoral diameter (>50 mm),
thick septa, wall thickness, solid component, contrast involvement, invasion, ascites, and bilaterality.

Figure 1: Typical mature cystic teratoma ovarian mass con-
taining calcified structures and fat tissue on the right.
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Figure 2. Contrast involvement of thick septae and solid com-
ponents, large size and bilaterality observed, suggesting ma-
lignancy in ovarian masses histopathologically confirmed as bi-
lateral serous cystadenocarcinoma.

Figure 3. Ovarian mass with thick inner wall contrast involve-
ment containing cystic components of 2 different densities. The
lesion was histopathologically diagnosed as endometriosis.

Figure 4. Large cystic mass with thick, irregular inner walls with
contrast involvement diagnosed as benign left-side ovarian fi-
broma. 

Figure 5. Receiver-operating characteristic curve analysis re-
vealed that the presence of 3 or more computed tomography
criteria provided more optimal sensitivity and specificity for the
prediction of malignancy in patients with ovarian tumors. The
presence of 3 or more computed tomography criteria can pre-
dict malignant ovarian cancer at least with a sensitivity of 76%
and specificity of 70%.
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Discussion

The results of this study showed that the mass size and wall

thickness did not give reliable information in respect of

histopathological diagnosis. However, a relationship was de-

termined between malignancy and thick septae, solid compo-

nents, invasion, ascites and bilateral involvement of the

ovaries. Of these, the relationships of solid components and as-

cites with malignancy were seen to be more significant than the

other parameters. When interpreting CT images, these findings

can be very helpful in making a decision in favor of malig-

nancy. Nevertheless, although the presence of solid compo-

nents in ovarian lesions on all radiological imaging methods is

an important criterion suggesting malignancy, it could be a

misleading finding in benign fibromas, as was seen in this

study. Although these types of ovarian masses are benign, a

suspicion of malignancy may occur because of the presence of

solid components. Instead of use of single-criterion, we tried to

find optimal combination of CT criteria for the prediction of

ovarian malignancy, and after ROC analysis revealed that the

presence of 3 or more criteria among the 8 CT criteria can pre-

dict ovarian malignancy at least with a sensitivity of 76% and

specificity of 70% in patients with ovarian mass.

After USG, CT is the most commonly used imaging

method for imaging the female genital system. It provides sig-

nificant clues in the characterization of the mass. Particularly

in the diagnosis of mature cystic teratoma, CT is superior to

ultrasound and diagnosis is made with a very high degree of

accuracy from the good visualization of the fat and calcified

structure content. However, in the absence of mesodermal and

ectodermal components, teratomas are confused with other

ovarian masses and it is not possible to make a specific diag-

nosis with imaging methods. However, because of an expen-

sive and less readily available compared to USG, CT is not an

appropriate imaging method for the choice for the differentia-

tion of adnexal masses and for the decision whether or not to

proceed with surgery.

Computed tomography is the most commonly used imag-

ing technique in the differentiation of adnexal masses. Various

studies have used CT to distinguish benign or malignant ad-

nexal masses (15-18). Shen-Gunther et al. (15) investigated

the relationship between the presence of ascites and presence

of ovarian malignancy in CT and the relationship between the

presence of ascites and the histological type of ovarian tumor

(benign, borderline or malignant) they found 57 benign tu-

mors, only 5 patients (9%) had fewer peritoneal effusions.

Borderline was found in 7 (58%) of 12 patients. Of the 56 ma-

lignant tumors, 41 (73%) had ascites. They found that; be-

cause half of the borderline over tumors and early stage ovar-

ian tumors do not form an ascites, the absence of ascites in the

absence of a benign or malignant cannot be made clear.

However, the presence of ascites is highly predictive of ovar-

ian malignancy.

Zhang et al. (16) demonstrated that CT can be used to char-

acterize adnexal masses. They used two different radiological

interpretations to evaluate adnexal masses preoperatively and

postoperative histopathological findings and that adnexal ma-

lignancies use CT imaging to characterize adnexal masses.

They confirmed the diagnostic value of contrast-enhanced

computerized tomography by this way. They found that con-

trast-enhanced helix BT was more efficient than identifying

adnexal masses as malignant because of the increased in-

volvement of contrast media, and that the need for additional

imaging studies could possibly be eliminated before treatment

selection.

Santoso et al. (17) evaluated the presence of ascites, solid

component, and metastasis by evaluating preoperative CT

with 324 adnexal masses diagnosed with adnexal masses in

324 adenocarcinoma patients in order to determine whether

adnexal masses were malignant. In the malignant patient

group, the presence of solid component, metastasis and ascites

were significantly higher. They have concluded that CT could

be used to identify possible malignant risks of adnexal masses.

Tsili et al. (18) conducted a multidetector computed to-

mography (MDCT) on a 16-row CT scanner for the detection

and differentiation of adnexal masses, the thickness of septae,

the presence of cystic solid mass, ascites presence, and inva-

sion. They compared these findings with those of malignan-

cies which could be identified with post-operative histopatho-

logically. According to CT findings, they found a relationship

with the bilaterality, cystic solid mass, septae thickening, and

ascites with malignancy. However, they found more signifi-

cant relationship between invasions and malignancy.

As summarized above from the pertinent literature, there

are many studies assessing the value CT criteria for the pre-

diction of ovarian malignancy and although they noted the

value of various CT criteria for this purpose, there is no con-

sensus on the combined use of CT criteria. According to our

findings the presence of at least 3 criteria in combination can

predict ovarian malignancy more reliably.

The ability to make malignant-benign differentiation of

ovarian masses in the preoperative period remains a problem

which has not yet been solved. As existing diagnostic methods

remain insufficient, most of the time diagnosis can only be

made during the operation or histopathologically afterwards.

As has been demonstrated in this study, despite the definitive

histopathological diagnosis of ovarian masses, the morpho-

logical properties seen on CT are of importance in preopera-

tive diagnosis. Further prospective studies of the correlation

between surgery, radiology and pathology will make further

contributions of radiologists to the surgical planning.

The main limitation of this study was its cross-sectional

design, therefore, it was not possible to consider additional

pathologies and problems encountered during surgery. Only
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the morphological properties of the ovarian mass were taken

into consideration and there was no evaluation of secondary

findings including distant organ involvement and laboratory

findings. The use of ROC analysis during the assessment of

value of combined criteria for the prediction of ovarian malig-

nancy with CT findings in patients with ovarian mass was the

strength of this study, since there was not enough study per-

formed with this purpose.

In conclusion, when there are 3 or more of the CT criteria

among the 8 CT criteria, including the presence of tumoral di-

ameter (>50 mm), thick septa, wall thickness, solid compo-

nent, contrast involvement, invasion, ascites, and bilaterality,

can predict ovarian malignancy at least with a sensitivity of

76% and specificity of 70% in patients with ovarian mass.
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