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ABSTRACT

OBJECTIVE: To evaluate the efficiency of CA-125, menopausal status, ultrasound features and risk
malignancy index in predicting malignancy in patients with an adnexal mass.

STUDY DESIGN: This study was designed prospectively and 212 patients who applied to our hospital
and met the study criteria were included. Preoperatively RMI value was calculated for the differentiation
of benign from malignant patients. The diagnosis was confirmed by histopathology. Kolmogorov-
Smirnov, Yates correction, Pearson Chi-Square and Student's t-test were used for statistical analysis.
ROC curves were drawn as diagnostic tests and the test results were presented.

RESULTS: Of 212 patients included in our study, 174 (82%) patients’ were reported as benign, 6 (3%)
borderline and 32 (15%) malignant. In predicting malignancy, the malignity risk index with 200 cutoff
value the sensitivity and specivity was 87% and 80% respectively. However, when the cutoff value of
malignity risk index taken as 112, the sensitivity was unchanged but the specificity increased to 90%.
Similarly, when CA-125's cutoff value was taken as 46U/mL, the sensitivity did not change but the speci-
ficity increased from 68% to 72%.

CONCLUSION: Malignancy risk index is a method that has high sensitivity and specificity. Preoperative-
op RMI calculation can provide accurate predictions for the establishment of an appropriate surgical plan
for pelvic masses or referral to tertiary centers.

Keywords: Adnexal masse, Malignancy, Malignancy risk index, Ovarian cancer, Prediction

Gynecol Obstet Reprod Med 2021;27(2):169-174

Introduction tality among gynecological malignancies (1,2). Despite the in-

Ovarian cancer is the second most common gynecological tensive studies and researches on the differentiation of benign

cancer in developed countries. It is the fifth most common
cancer associated with death in women and the highest mor-

and malignant adnexal masses preoperatively, no satisfactory
standardized method has been found yet and studies are ongo-
ing (3). If preoperatively benign and malignant masses are dif-
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is low in nonepithelial malignant and borderline tumors (11).
The best cut off value for RMI 1, RMI 2 and RMI 3 were
found to be 200, and RMI 4 was found to be 450 (4,6-8).

In this study, we aimed to evaluate the performance of
RMI 3 in predicting malignant adnexal masses prospectively.

Material and Method

This is a prospective study conducted in a tertiary care
hospital. The ethics committee approved the study (213/14).
We obtained written informed consent from all patients be-
fore enrolment. The study was conducted in accordance with
the Declaration of Helsinki. A total of 212 patients who met
the study criteria were included. Preoperatively for each pa-
tient operated for adnexal mass in the Gynecology and
Obstetrics Clinic of Dicle University Medical Faculty
Hospital between 01.01.2012-12.31.2013 malignancy risk
index was calculated. In the postoperative period, the perfor-
mance of the CA-125, menopausal status, ultrasound fea-
tures, and risk malignity index was evaluated by comparing it
with histopathological results. Age, history, pelvic and phys-
ical examination findings and laboratory features of all pa-
tients were also recorded.

Patients who had an adnexal mass with, a history of ovar-
ian malignancy, no tumor markers, no histopathological ex-
amination, non-gynecologic origin, and concomitant preg-
nancy were excluded.

The ultrasound was performed by some gynecologists be-
fore surgery and these ultrasound features were used to deter-
mine the ultrasound score. The transvaginal ultrasound was
primarily performed via vaginal probe-grey scale (6 MHz
PVT-661 VT Voluson Xario) after emptying the bladder and
patients lay in the lithotomy position. Patients who could not
be evaluated by vaginal ultrasonography due to the size of the
mass were examined with a full bladder using a 3.6 MHz PVT-
375BT convex abdominal probe and grey-scale. The scoring
system proposed by Tingulstad et al. (1999) for RMI 3 was
used for the findings obtained in the ultrasonographic exami-
nation. According to this scoring, bilaterality, multilocularity,
presence of solid component, presence of acid and metastasis
were examined sonographically. The ultrasound score (U) was
calculated as 1 for <I criteria and 3 for 2> criteria.

Serum CA-125 levels were measured preoperatively in all
patients with an adnexal mass. The CA-125 level was deter-
mined by the electro-bone luminosity technique in Roche-
Hitachi Modular E170 Immunological Analyzer system in
serum obtained by centrifugation of venous blood sample at
4000 rpm for 3 minutes. The serum level of CA-125 was ap-
plied directly to the calculation.

Postmenopausal status was defined as a patient who had
for at least 1 year entering natural menopause or who had pre-
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viously undergone a hysterectomy, age 50 and over was re-
quired. For premenopausal women; M=1, and for post-
menopausal women; M=3.

RMI was calculated as Tingulstad et al. (7) suggested
RMI=(M) x (U) x (CA-125).

We noted the intraoperative findings of each patient and
sent the tissue specimen for histopathology. The final diagno-
sis and stage of disease were revealed from the postoperative
specimen's histopathological examination. Tumors were clas-
sified according to World Health Organization (WHO) defini-
tions and malignant tumors were graded according to the cri-
teria of FIGO (2009) (International Federation of Gynecology
and Obstetrics) (12).

Statistical analysis

The required sample size had been calculated using MED-
CALC v19.2 software. Assuming an alpha of 0.05, a beta of
.05 and area under roc curve=.725, power analysis suggested
90 participants (number of positive cases 30, and the number
of negative cases 60 participants) are required. Statistical anal-
ysis was performed using SPSS 15.0 for Windows (SPSS Inc.,
Chicago, IL, the USA). Descriptive statistics of continuous
variables were shown with mean and standard deviation (SD)
values. Yates correction and Pearson chi-square tests were
used for the analysis of the cross tables. The assumption of the
normal distribution of data was tested by the Kolmogorov-
Smirnov test. Student's t-test was used to compare the mean
values of the two groups. ROC curves were drawn as diag-
nostic tests and the test results were presented. Hypotheses
were bi-directional and p <0.05 was considered statistically
significant.

Results

During the study period, 212 patients were found to meet
the study criteria. Postoperative histopathological results were
reported to be benign in 174 patients (82%), borderline in 6
patients (3%), and malignant in 32 patients (15%). Borderline
tumors differ histologically from benign tumors because they
contain abnormal epithelium and have low malignant poten-
tial (13). In addition surgical approach of borderline tumors is
similar to malignant tumors, therefore these cases included in
the malignant tumors group. The rate of early-stage cases
(stage 1-2 ovarian tumors) in the malignant masses was 39%
and rate of advanced-stage cases (stage III, IV and metastatic
ovarian tumors) was 61%.

There was a significant difference between the mean age
of the malignant and benign group and was 72+14.6 and
42415.8 respectively (p <0.05).

Serous cystadenoma (18.8%) and dermoid cysts (18.8%)
were the most common benign masses, followed by serous
cystadenocarcinoma (9.4%). Borderline tumors accounted for
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2.8% of malignant ovarian tumors. Of these 2.3% were serous
type and 0.4% were mucinous. Epithelial ovarian tumors were
the most common ovarian malignant and in this group the
most common type was serous adenocarcinoma was (62.5%),
followed by mucinous cystadenocarcinoma (15.6%) (Table I).

Table IT shows the distribution of malignant tumors stage.
Stage 4 was the most common stage for surgical staging of
malignant adnexal masses, followed by stage 1 cases with bor-
derline tumors.

The receiver operating characteristic analysis of the ultra-
sound features that solid component, bilaterality, multilocu-
larity, presence of ascites and metastasis showed the values of
area under the curve 0.750, 0.656, 0.550, 0,739, and 0.591 re-
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Figure 1: Receiver operator curve showing the performance of

spectively (Figure 1).

ultrasound features for the predicting malignancy

Table I: Distribution of benign, borderline, and malignant adnexal masses

Benign tumors Malignant-borderline tumors
Histological type n % Histological type n %
Nonneoplastic 45 25.8 Borderline 6 100
- hemorrhagic cyst 17 9,8 - Serqus borderline. 5 83.3
- endometrioma 16 9.2 - Mucinous borderline 1 17.7
- tuba ovarian abscess/hydrosalpinx 5 2.9 Total 6 100
-Ovarian torsion 5 2.9 Malignant 32 100
-Ectopic pregnancy 2 1.1 Epithelial tumor
Neoplastic 129 74.2 - Epithelial adenocarcinoma 27 84.4
- Serous cystadenocarcinoma 2 6.3
-Germ cell tumors jg 223 - Mucinous 20 625
B n;ature cystlc"teratoma cystadenocarcinoma 5 15.6
B tru.ma ovarl 4 23 Sex-cord stromal tumor 2 6.3
Epithelial tumors 81 46.5 - Granulosa cell tumor 2 6.3
- serous cyst ) 22 126 Metastatic ovarian tumors 2 6.2
- serous cystadenoma/adenofibroma 40 23 (colon, gastric, cervix)
- mucinous cystadenoma 18 10.3 ) E,pidermo,id carcinoma ] 3.1
- Brenner’s tumor 1 0.6 _Signet ring cell y 31
Sex-cord stromal tumor 4 29 Anoth 1 3.1
fibroma 4 2.9 nomer. '
- carcinosarcoma 1 3.1
Total 174 100 Total 38 100
Table Ii: Distribution of malignant adnexal masses according to the surgical stage
Surgical stage
Type Stage 1 Stage 2 Stage 3 Stage 4 Total
malignant n: 6 3 5 18 32
%: 18.8% 9.4% 15.6% 56.3% 100.0%
borderline n: 5 1 0 0 6
%: 83.3% 16.7% 0.0% 0.0% 100.0%
Total n: 11 4 5 18 38
Y%: 28.9% 10.5% 13.2% 47.4% 100.0%




172

Table III shows the ultrasonographic morphological find-
ings in benign and malignant tumors and showed a statistically
significant difference between benign and malignant masses
in all parameters except multilocularity. Menopausal status,
CA-125 levels, and RMI were significantly different between
malign and benign groups (p<0.001).

The RMI showed higher sensitivity and specificity than
any its components separately. The optimal threshold value
calculated according to the ROC curve of RMI was 112 and at
this point the sensitivity and specificity was 90% and 80% re-
spectively in predicting malignancy (Table 1V), (Figure 2).
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Figure 2: Receiver operator curve showing the performance of
the risk of malignancy index, CA-125, ultrasound score, age,
and menopausal status.
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Table IV: The cut-off point, sensitivity, specificity, and area
under the curve of studied parameters

Parameters  Cut-off Sensitivity Specificity AUC

point % % p
RMI 112 90 80 .931  <0.001
USG features 2-5 80 82 .859 <0.001
CA-125 46 81 77 .832  <0.001
Age 54 75 79 .830 <0.001
Menopause 3 78 75 .763 <0.001

AUC: Area under the curve, RMI: Risk of malignancy index

Discussion

The main clinical dilemma is the efforts to detect ovarian
cancer in the early period and the increase in morbidity and
mortality of the number of unwanted surgical interventions.
There has been an increasing consensus on the development of
new diagnostic methods for a better selection of these patients.
Malignant epithelial ovarian tumors peak between 60-70 years
of age. They are rarely seen under the age of 40 (14). In our
study, the mean age was 42+15 for benign and was 71+14
years for malignant cases. The mean age of the patients with
malignant masses was found to be more advanced and consis-
tent with the literature.

Ovarian malignancy rate increases significantly in post-
menopausal women and over 50 years of age (15). In the lit-
erature, a significant relationship was found between
menopausal status and malignancy. In the studies conducted,
the predictivity of menopausal status for malignancy, the sen-
sitivity ranged from 48.6% to 80.6%, and the specificity

Table Ill: Comparison of USG, menopause, CA-125, and RMI in patients with benign and malignant masses

Variable Benign

n (%)

Multilocularity

35 (16.5%)

Bilaterality 16(7.5%)
Solid areas 64 (30%)
Ascites 2 (1%)
Metastases 0 (0%)

0 or 1 USG findings 160 (75.4%)
USG findings =2 14 (6.6%)

CA 125 <35 116 (54.7%)
CA 125 >35 58 (27.3%)
premenopausal 132 (62.2%)
postmenopausal 42 (19.8%)
RMI <200 161 (76.0%)
RMI 2200 13 (6.1%)

Malign Total
n (%) n (%) p
Ultrasonographic Morphology
13 (6.1%) 48 (22.6%) 0.085
14 (6.6%) 30 (14%) <0.001
31 (14.6%) 95 (44.8%) <0.001
18 (8.4%) 20 (9.4%) <0.001
7 (3.3%) 7 (3.3%) <0.001
9 (4.3%) 169 (79.7%) <0.001
29 (13.7%) 43 (20.3%) <0.001
CA 125
9 (4.3%) 125 (59.0%) <0.001
29 (13.7%) 87 (41.0%) <0.001
Menopausal status
9 (4.3%) 141 (66.5%) <0.001
29 (13.7%) 71 (33.5%) <0.001
RMI
6 (2.8%) 167 (78.8%) <0.001
32 (15.1%) 45 (21.2%) <0.001
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ranged from 52.5% to 78.9% (4-7,16-19). In our study, con-
sistent with the literature, the sensitivity and specifity was
78% and 75% respectively for menopausel status in predicting
malignancy (p<0.001). We, therefore, recommend a careful
gynecological examination of pelvic masses in postmenopau-
sal group.

Ultrasonography is the most widely accepted and com-
monly used imaging modality in the differential diagnosis of
adnexal masses. However, the quality of the ultrasound device
and the experience of the ultrasonographer are important.
Besides, the morphological images observed on ultrasonogra-
phy show close similarity with the gross mass, they do not al-
ways coincide with the histological diagnosis. Therefore, it is
the most subjective and person dependent parameter among
the parameters in RMI.

In our study, bilaterality, solid area, ascites, metastasis,
and multilocularity features of adnexal masses were evaluated
ultrasonugraphically. Multilocularity was not statistically sig-
nificant in predicting malignancy (p=0.367). The most power-
ful parameter of ultrasound finding was the presence of a solid
component (p<0.001) (AUC=0.750), although other parame-
ters were also significant in predicting malignancy.
Accordingly, we think that the sensitivity and specificity of
RMI can be increased by a different weighting of ultrasono-
graphic findings.

In our study, the sensitivity and specificity of the USG
score for predicting malignancy were 80% and 82%, respec-
tively. The sensitivity for the USG score in the literature
ranges between 43% and 93.7% and the specificity ranges
from 82% to 89% (4-7,16-19).

CA-125 is a high molecular weight glycoprotein and has
been used for many years in the follow-up and recurrence of
ovarian cancer. The sensitivity and specificity of CA-125 are
increased in advanced-stage ovarian cancer (stage 3-4). The
specificity is lower in premenopausal patients and younger pa-
tients. In the literature, the sensitivity varies between 51% and
100% and the specificity varies between 53.5% and 94%
(4,6,7,16-21). In our study, sensitivity and specificity were
found 81% and specificity 68% with 35U/mL cutoff value of
CA125. However, in our study, with 46U/mL cutoff value,
the sensitivity and specificity was found 81% and 77% re-
spectively, and the area under the curve was 0.832 in ROC
analysis. We think that this result is due to the relatively
younger age of our patients.

Many studies suggest a cuttoff value of 200 of the optimal
efficacy threshold for RMI. In the studies RMI evaluated
found that; Jacobs et al. (1990) (n=143), sensitivity 85.5% and
specificity 96.9%, Davies et al. (1993) (n=124) sensitivity
87% and specificity 89%, Tingulstad et al. (1996) (n=173)
sensitivity 71% and specificity 96%, Tingulstad et al. (1999)
(n=365) sensitivity 71% and specificity 92%, Morgante et al.
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(1999) (n=124) sensitivity 58% and specificity 95%,
Manjunath et al (2000) (n=152) sensitivity 73% and speci-
ficity 91%, Ma et al. (2003) (n=140) sensitivity 87.3% and
specificity 84.4%, Torres et al. (2003) (n=158) sensitivity 73%
and specificity 86%, Andersen et al. (2003) (n=180) sensitiv-
ity 70.6% and specificity 87.7%, Obeidat et al. (2004) (n=100)
sensitivity 90% and specificity 89%, Semavi et al. (2005)
(n=286) sensitivity 71.7 and specificity 80.5%, Hakansson et
al. (2012) (n=1103) sensitivity 92% and specificity 82% (20).
Guraslan et al. (2017) found that when the cut-off value of
RMI was taken as 200 the sensitivity and specificity was 60%
and 90% respectively, but when the cut-off value of RMI was
taken as 100, at this point in ROC analysis the area under the
curve was maximum, the sensitivity increased to 80% and
specificity 81.4% (22). Similarly, in our study when the cutoff
value of the RMI was taken as 200, the sensitivity and speci-
ficity were found to be 87% and 80%, respectively but when
the cutoff value of the RMI was taken as 112, the sensitivity
increased to 90% and the specificity to 80%. Accordingly,
with 112 cutoff value of RMI two abscess, two mature cystic
teratomas, two endometriomas and one serous cystadenoma
would be misdiagnosed as malignant masses but two serous
cystadenocarcinomas and one epithelial adenocarcinoma
would be diagosed correctly. In this study, it was found that
RMI 112 should be selected as a threshold value, but further
studies are needed for this idea.

The limitations of the study were its hospital-based nature
which predisposes to referral bias and increased prevalence of
malignancies compared to the general population, and the op-
erations were not performed by some surgeon

The strengths of this study were that the study was
prospective, single-centered, and all ultrasonographers were
performed by a single specialist.

Conclusion

In our study, when the cutoff value of CA-125 was taken
as 46 U/mL, the sensitivity did not change but the specificity
increased from 68% to 72%. The RMI had high sensitivity and
specifity with 200 cutoff value but; when the cutoff value was
taken as 112 the specificity did not change but the sensitivity
icreased from 87% to 90%.
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