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Abstract 
Background & Aims:   Ovarian cancers are increasing in incidence, and an accurate ultrasonographic diagnosis, along with a complete 

physical examination and history taking, is essential for prompt diagnosis and early reporting. 

In this study, we aimed to evaluate the efficacy of ultrasonography (USG) in identifying ovarian lesions using histopathology as the 

gold standard. 

Materials & Methods: This was a retrospective study conducted by evaluating the reports of patients in the menopausal age group who 

had undergone total hysterectomy or oophorectomy. Histopathological diagnoses were retrieved from the Department of Pathology, 

and ultrasonographic (USG) reports were obtained from the patients' medical records. 

Results: This study included the histopathological and ultrasonographic reports of 239 women, of which 95.4% of cases were benign, 

while borderline lesions and malignant lesions constituted 3.3% and 1.3%, respectively. USG showed sensitivities of 93.55%, 66.7%, 

and 33% in identifying benign, borderline, and malignant lesions, respectively. Specificities of 91.67%, 91.84%, and 99.46% were 

noted in classifying ovarian lesions as benign, borderline, and malignant, respectively. 

Conclusion: Ultrasonography (USG) remains an important imaging tool for the early diagnosis of ovarian lesions, and a standardized 

reporting protocol should be implemented in every institution to increase the accuracy of USG and to reduce the inter-observer 

variability commonly encountered in ultrasound. 
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Introduction  

Ovarian cancer primarily affects women in the post-
menopausal age group, i.e., 55-64 years. An increase in 

age is associated with an increased incidence as well as 
lower survival rates and is linked to the advanced stage 
of the disease at which it presents (1, 2). According to 
the National Registry Program of India, the projected 
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incidence of ovarian cancer by the year 2025 is expected 
to be 49,644 (3, 4). 

About 20% of women with pelvic masses present 
with varying symptoms, the most common being early 
satiety, abdominal pain, and bloating. A careful 
evaluation with thorough history taking is essential to 
guide the clinician in the right direction (5). The final 
diagnosis of ovarian lesions depends on a complete 
clinical examination, ultrasonographic evaluation, 
evaluation of hormone markers, and histopathologic 
analysis, with the latter serving as the gold standard. 

Adnexal lesions can be classified as benign or 
malignant, with surface epithelial tumors, sex cord 
stromal cell tumors, and germ cell tumors being the most 
common malignant tumors of the ovary (6). Previous 
studies have shown that the most common benign 
ovarian lesion in post-menopausal women is the benign 
serous cystadenoma (7). Accurate categorization of 
adnexal lesions as benign, borderline, or malignant is 
essential for prompt diagnosis and early treatment. 
Ultrasonography (USG) is the primary modality for the 
diagnosis of adnexal lesions (8). Incidental findings of 
ovarian cysts are common in USG examinations. 

USG utilizes the presence of certain morphological 
features to identify lesions as benign or malignant. The 
most important of these include the complexity of the 
lesion, the presence of papillations, and solid echogenic 
foci, which are features favoring the classification of a 
lesion as malignant (9). Various scoring systems have 
been proposed to differentiate between benign and 
malignant lesions (10), with emphasis on morphologic 
features as well as evaluation of internal vascularity and 
Doppler study. 

This study aims to analyze the most common 
adnexal lesions found in women in the post-menopausal 
age group and to correlate the USG findings with the 

histopathology reports. We aim to evaluate the accuracy 
of USG in classifying adnexal lesions as benign, 
borderline, or malignant. 

 
Materials & Methods 

This was a retrospective study conducted at KMCT 
Medical College in Kerala, India, during the period from 
January 2021 to December 2022. This study included 
239 women aged 45 years or older who had ovarian 
cysts confirmed on histopathological examination. The 
exclusion criterion was women aged less than 45 years. 
Histopathology reports and ultrasonographic reports 
were retrieved from the medical records, and data were 
entered in Microsoft Excel. Transabdominal and 
transvaginal ultrasonography were done using GE Logiq 
F8 & Samsung HS 70 machines. As the study was done 
retrospectively from histopathologically diagnosed 
cases of ovarian lesions, it also included cases that were 
not detected ultrasonographically. This study had a 
sample size of 239, and convenience sampling was used. 

Data analysis was done using SPSS software version 
22.0. Continuous variables with normal distribution 
were presented with mean, median, and standard 
deviation. 2x2 contingency tables were used for 
sensitivity and specificity calculations. A p-value < 0.05 
was considered statistically significant. 

 
Results 

There were 239 women included in the study. The 
age of the study population ranged from 45 years to 77 
years with a mean age of 51.69 years and a standard 
deviation of 7.06. Most women were in the age group of 
45-50 years comprising 145 women. This constituted up 
to 60.7 % of the study population. The age distribution 
of the study population is summarised in Figure 1 and 
Table 1. 

 
Table 1. Age distribution of the study population 

Mean 51.69 

Std. Deviation 7.06 

Minimum 45 

Maximum 77 
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95% Confidence interval for mean 50.79 - 52.59 

Mean ± Std. 51.69 ± 7.06 

 

Fig. 1. Age distribution of the study population 
 
 
Majority of the patients had complaints of post-

menopausal bleeding(79.7%), followed by abdominal 

pain(12.3%), abdominal bloating(5.4%), and 
fatigue(4.6%). The USG findings of the study 
population are summarized in Table 2.  

 
Table 2. USG findings of the study population 

USG findings Frequency % 

Benign 127 53.14% 

None 41 17.15% 

Multiloculated 16 6.69% 

Borderline 9 3.77% 

Complex cyst 9 3.77% 

Dermoid 9 3.77% 

Paraovarian cyst 9 3.77% 

Endometriosis 8 3.35% 

Hemorrhagic septate cyst 5 2.09% 

Malignant 4 1.67% 

Hydrosalpinx 2 0.84% 

Total 239 100% 

Invalid 0 0% 

Total 239 100% 

 

60.70%
25.50%

11.70%

2.10%

Age of the study population

45-50 years 51-60 years 61-70 years >70 years
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Out of the 127 cases reported as benign,uniloculated, 
simple cysts in USG, 93 cases were confirmed to be 
benign  serous cystadenoma, while other diagnoses 
include benign mucinous cystadenoma, 
cystadenofibroma, fibroma, fibrothecoma, benign 
brenner tumour, endometriosis and  functional cysts. 16 
multiloculated cysts reported on USG were confirmed 
to be cases of benign serous cystadenoma(6 cases), 
benign mucinous cystadenoma (5 cases), struma ovarii, 
benign mature cystic teratoma and cystadenofibroma. 2 
cases of simple uniloculated cyst and one multiloculated 
cyst showed papillations on USG and was confirmed to 
be papillary serous cystadenoma while one case of 
uniloculated cyst with papillations was confirmed to be 
papillary cystadenofibroma. All cases (100%) of 
papillary projections were accurately reported on 
ultrasonography. 

All 9 cases of mature cystic teratoma were accurately 
diagnosed by USG(100% accuracy) .6 out of the 8 
cases(75%) of endometriosis were confirmed by 
histopathology as endometriosis. Other 2 cases were 
reported as corpus luteal cyst and benign serous 
cystadenoma. 

9 cases of paraovarian cysts were reported on 
USG,out of which 8 were confirmed to be benign serous 
cystadenomas while one was diagnosed as steroid cell 
tumour of ovary. 5 cases of hemorrhagic septate cysts 
were diagnosed on USG. 2 cases were reported as 
corpus luteal cyst, one case of hemorrhagic follicular 
cyst, and one case each of endometriosis and atypical 
endometriosis. USG reported 2 cases of fimbrial cyst, 
but histopathology reports showed the diagnoses to be 

benign serous cystadenoma and fimbrial cyst. 9 women 
were diagnosed to have complex cysts, out of which 3 
cases were confirmed as benign serous cystadenoma, 2 
were reported as endometriosis and one case each of 
benign mature cystic teratoma, fibroma, adult granulosa 
cell tumour and borderline lesion(serous cystadenoma 
with focal epithelial proliferation). 9 women were 
diagnosed as having borderline lesions on USG.Out of 
these 2 cases were confirmed as benign serous 
cystadenoma and 3 as borderline tumours of serous and 
mucinous cystadenoma with epithelial proliferation.2 
cases were  reported as serous carcinoma 
histopathologically. 1 case of cystic granulosa cell 
tumour and 1 case of Sertoli Leydig cell tumour were 
reported. 4 cases were reported as malignant on USG out 
of which included one case each of serous carcinoma, 
papillary serous carcinoma, adult granulosa cell tumour 
and  benign serous cystadenoma. 

The age of the women presenting with malignant 
lesions ranged from 45 years to 73 years.The USG 
findings of the malignant lesions showed multiseptated 
lesions with hypoechoic to anechoic foci and increased 
vascularity.  Enhancing wall septae and presence of 
ascites was noted. 

The histopathological diagnoses of the adnexal 
lesions are summarised in Table 3. The most common 
diagnosis was benign serous cystadenoma constituting 
50.63% of the study population. This was followed by  
follicular cyst, endometriosis, benign mucinous 
cystadenoma and dermoid cysts. Other diagnoses 
constituted only a small proportion of the study 
population. 

 
Table 3. Histopathological diagnoses of the study population 

Histopathological diagnosis Frequency % 

Benign serous cystadenoma 121 50.63% 

Functional cyst 34 14.23% 

Endometriosis 17 7.11% 

Benign mucinous cystadenoma 15 6.28% 

Benign mature cystic teratoma 12 5.02% 

Parafimbrial cyst 8 3.35% 

Fibroma/fibrothecoma 7 2.93% 
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Histopathological diagnosis Frequency % 

Papillary serous cystadenoma 3 1.26% 

Benign/mucinous cystadenoma with focal epithelial proliferation 4 1.68% 

Serous carcinoma 3 1.26% 

Adult granulosa cell tumor/cystic granulosa cell tumor 3 1.26% 

Serous/papillary serous cystadenofibroma 2 0.84% 

Endometrioid cystadenofibroma 1 0.42% 

Sertoli leydig cell tumor 1 0.42% 

Benign brenner tumor 1 0.42% 

Hemorrhagic follicular cyst 1 0.42% 

Atypical endometriosis 1 0.42% 

Papillary serous carcinoma 1 0.42% 

Struma ovarii 1 0.42% 

Mucinous cystadenofibroma 1 0.42% 

Leydig cell tumor 1 0.42% 

Steroid cell tumor 1 0.42% 

Total 239 100% 

Invalid 0 0% 

Total 239 100% 

 
41 cases were reported as normal ovaries on 

ultrasound, whereas histopathological reports showed 
benign simple cysts(19 cases) and mucinous 
cystadenomas(6 cases) ranging from 1.5 to 3.7cm in 
greatest dimension .Few cases of endometriosis(6 

cases), functional cysts(6 cases) and paraovarian cysts(4 
cases) sized more than 0.5cm were missed on USG. A 
comparison of the USG findings and histopathology 
reports are summarised in Table 4. 

 
Table 4. Comparison of the USG diagnosis and histopathological diagnosis of the study population 

 USG diagnosis 
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isto-pathological 

diagnosis 
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enign serous 

cystadenom
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93 (38.91%
) 

0 

1 (0.42%
) 

0 

8 (3.35%
) 

1 (0.42%
) 

5 (2.09%
) 

3 (1.26%
) 

2 (0.84%
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0 

8 (3.35%
) 

121 (50.63%
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 USG diagnosis 
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Table 5 shows a comparison of USG and 

Histopathology in categorizing the lesions as benign, 
borderline and malignant. USG reported a total of 176 
cases while histopathologically confirmed benign cases 

were 187. USG identified 18 lesions as borderline and 4 
lesions as malignant, while histopathology showed3 
borderline lesions and 9 malignant lesions.  

 
Table 5. Comparison of USG and histopathology in classifying the lesions of the study population 

 Histopathology 

  benign borderline  malignant Total 

USG benign 174 1 1 176 

 borderline 11 2 5 18 

 malignant 1 0 3 4 
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 Histopathology 

  benign borderline  malignant Total 

 Total 187 3 9 198 

 
USG shows a 93.55% sensitivity and 91.67% 

specificity in classifying benign ovarian lesions as 
shown in Table 6. USG shows 66.67% sensitivity and 
91.84% specificity in identifying borderline lesions and 

showed a low sensitivity(33%) and specificity(99.46%) 
in identifying malignant lesions with an accuracy of  
96.39%. 

 
Table 6. Statistical analysis of the efficacy of USG in diagnosis of benign,borderline and malignant lesions 

 Benign lesions Borderline lesions Malignant lesions 

Statistics Value 95% CI Value 95% CI Value 95% CI 

Sensitivity 93.55% 89.00% to 96.62% 66.67% 9.43% to 99.16% 33.33% 7.49% to 70.07% 

Specificity 91.67% 73.00% to 98.97% 91.84% 87.08% to 95.26% 99.46% 97.03% to 99.99% 

Positive Likelihood Ratio 11.23 2.98 to 42.34 8.17 3.23 to 20.65 61.67 7.10 to 535.83 

Negative Likelihood Ratio 0.07 0.04 to 0.12 0.36 0.07 to 1.80 0.67 0.42 to 1.06 

Disease prevalence  88.57% 83.47% to 92.54% 1.51% 0.31% to 4.34% 4.64% 2.14% to 8.62% 

Positive Predictive Value (*) 98.86% 95.85% to 99.70% 11.11% 4.71% to 24.02% 75.00% 25.67% to 96.31% 

Negative Predictive Value (*) 64.71% 51.14% to 76.25% 99.45% 97.32% to 99.89% 96.84% 95.08% to 97.99% 

Accuracy (*) 93.33% 89.07% to 96.31% 91.46% 86.67% to 94.94% 96.39% 92.71% to 98.54% 

*Values are calculated using the prevalence noted 
 
The present study showed a predominance of benign 

lesions(95.4%) ,followed by malignant lesions(3.3%) 
and lastly borderline lesions(1.3%) . 

 
Discussion 

Adnexal lesions in postmenopausal women pose a 
significant clinical challenge due to their varied 
presentation and potential for malignancy. According to 
previous studies, there is an increased incidence of 
ovarian tumors in the age group of 60-80 years (11). In 
this study, the mean age of the study population was 
51.69 years. A study conducted by Jacobs et al showed 
a mean age of 56 years (12), while a study conducted by 

Marcels FP et al showed a mean age of (42.01 ± 15.06) 
in the occurrence of benign tumors and a mean age of 
(54.67 ± 13.84) for ovarian cancer (13). In this study, the 
malignant tumors were diagnosed in women with the 
youngest age being 45 years and the oldest patient being 
aged 73 years. 

Radio pathological correlation plays a crucial role in 
accurately diagnosing and managing these lesions. The 
lesions are classified as benign, borderline, or malignant 
based on their morphological characteristics. Our study 
showed a predominance of benign lesions, which 
constituted 95.4% of the study population. Out of these, 
the most common benign lesion was benign serous 
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cystadenoma, constituting 50.63% of the study 
population. A study conducted by He P et al showed a 
predominance of benign tumors comprising 64.8% of 
the study population. Among these, serous 
cystadenomas constituted the most common lesion (14). 
This is in concordance with studies conducted by 
Mondal et al (15) and Rajavigneshwari N et al. (16), 
while Soumini G et al (17) showed a predominance of 
mucinous cystadenomas. 

Among malignant lesions, serous carcinomas were 
predominant in the present study, constituting 44.4% of 
all malignant cases. This is in concordance with a study 
conducted by Gangane et al. (18). 

In our study, the presence of papillary projections 
was noted in borderline lesions, while malignant lesions 
showed multiseptate lesions with hypoechoic to 
anechoic foci. Similarly, the study conducted by He P et 
al showed that papillary projections and multiple 
loculations were more commonly seen in borderline 
lesions, while the presence of ascites was frequently 
seen in Stage I and Stage II ovarian cancer (14). A study 
conducted by Khalaf et al also showed that the presence 
of large tumor volume, non-hyperechoic solid 
components, papillations, thick wall, and internal septae 
were in favor of malignancy (19). Studies done by 
Brown et al. (20), Herrmann et al. (21), Valentin et al. 
(22), demonstrated that the presence of non-hyperechoic 
solid components is strongly associated with 
malignancy, while Khurana et al. (23) reported that 
papillary projections were a predictor of malignancy. 

Studies conducted by Granberg et al (24) and 
Timmerman et al. (25) showed that the presence of thick 
septation was the significant predictor for ovarian 
cancer. 

In this study, we noted a 93.55%, 66.67%, and 
33.33% sensitivity in identifying benign, borderline, and 
malignant lesions, respectively. A 91.67%, 91.84%, and 
99.46% specificity was noted in identifying benign, 
borderline, and malignant lesions, respectively. Overall 
diagnostic accuracy ranged from 91.46%-96.39%. 
Previous studies have shown that transvaginal 
ultrasound has a sensitivity of 90% and a specificity 
ranging from 51-97% for identification of malignant 

lesions (26,27). A study conducted by Rabail Hameer et 
al showed 82.68% sensitivity, 73.68% specificity, and 
81.11% overall diagnostic accuracy of ultrasound in 
cases of malignancy, taking histopathology as the gold 
standard (28). 

Studies have shown that the use of gray-scale 
ultrasonography combined with Doppler studies and 
CA-125 values shows a higher success rate in detection 
of malignancy (29,30). 

Women in the menopausal age group are at a higher 
risk of developing ovarian malignancy. 
Ultrasonographic findings of large cyst size, thick 
internal septae, hypo- to anechoic foci, and papillations 
should be highlighted, and suspicion of malignancy 
should be raised. Evaluation of hormone markers can 
also guide the clinician in early diagnosis and prompt 
treatment. 

 
Conclusion 

Although there have been massive advances in the 
field of imaging, ultrasonography remains the most 
important and cost-effective imaging tool for diagnosis 
of ovarian lesions. A standardized reporting protocol has 
to be implemented in every institution so as to increase 
the sensitivity of USG in detection of 
borderline/malignant lesions. Further imaging with CT 
or MRI has to be done if ovaries are not properly 
visualized or if there is suspicion of extension of 
malignancy beyond the ovaries and for accurate staging. 
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