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INTRODUCTION 

Postmenopausal bleeding (PMB) is a common symptom 

in gynaecological practice.1 It signals endometrial cancer 

in about 10% of women.2,3 Transvaginal sonographic 

measurement of endometrial thickness is used to 

distinguish between women with a low or high risk of 

endometrial cancer. If the endometrium is thickened, 

women are considered at higher risk of endometrial 

cancer and endometrial sampling is performed.4-7  

Hysteroscopy with directed biopsy, over the years, has 

assumed the role of reference standard investigation for 

postmenopausal bleeding because it is an accurate 

method for diagnosing and treating endometrial 

abnormalities, however, its invasive nature has high cost 

preclude its use as a primary diagnostic procedure in 

patients with postmenopausal bleeding.8 

Transvaginal sonography (TVS) plays an important role 

as the initial modality for evaluation of postmenopausal 
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bleeding, but its ability for screening the lesions within 

the endometrial cavity is limited.9,10 The finding of a 

thickened central endometrial complex seen on TVS is 

often non-specific and may be caused by an endometrial 

polyp, submucosal fibroids, endometrial hyperplasia, 

carcinoma, or cystic atrophy. Focal lesions are 

underdiagnosed at TVS because of limitations of the 

double-layer thickness evaluation.11 

Saline infusion sonohysterography (SIS) is a technique in 

which the endometrial cavity is distended with saline 

during ultrasonic examination and it permits single layer 

of the endometrial lining and enables the sonologist to 

reliably distinguish focal from diffuse endometrial 

pathologic conditions. Several studies in recent literature 

have indicated that SIS can improve the specificity of 

TVS in differentiating endoluminal masses from more 

diffuse endometrial thickening.12-18 

This study was to performed to compare the diagnostic 

value of saline infusion sonohysterography with 

hysteroscopy and histopathology in postmenopausal 

bleeding by corelating the results with each other. The 

combined result of hysteroscopy and histopathology is 

considered as gold standard in this study.  

METHODS 

This comparative cross-sectional study was conducted in 

department of obstetrics and gynecology at Zenana 

Hospital, SMS Medical college Jaipur from March 2019 

to February 2020. An informed and written consent was 

taken from every patient after full explanation about 

study procedure.  

The subjects for study were selected from outpatient’s 

department of obstetrics and gynecology. 100 women 

who were fulfilling the criteria for PMB included. 

Inclusion criteria  

• Age >40 years  

• Bleeding after menopause  

• Informed consent. 

Exclusion criteria 

• Menstruating women  

• Urinary tract bleeding  

• Per rectal bleeding 

• Women on hormone replacement therapy 

• Women with known contraindication to anesthesia or 

surgical intervention of hysteroscopy 

• Carcinoma cervix  

• Pyometra  

• Trauma.  

All 100 patients are first evaluated on the same day with 

transvaginal ultrasonography followed by saline infusion 

sonohystergraphy. Patients are identified and scheduled 

for hysteroscopy with biopsy under general anaesthesia in 

OT.  

Endometrial biopsy was taken in all cases and all 

specimens were immediately placed in 10% neutral 

buffered formalin solution and sent for histopathologic 

evaluation. The pathologists were blinded to the TVS and 

SIS findings. A final pathologic diagnosis was made by 

using the results of the surgical procedures and 

histopathologic analysis.  

The accuracy of TVS and SIS for detection of specific 

diseases was determined by correlating the result with 

final diagnosis. Sensitivity, specificity, and positive and 

negative predictive value for predicting endometrial 

disease were then calculated.  

Statistical analysis 

Data was entered in Microsoft excel sheet and analysed 

statistically using SPSS software.  

RESULTS 

The mean age of the patients was 57.14 years with a 

range of 45 to 75 years. 18% of the patient were in the 

age group of 46-50years, 30% of patients were in age 

group of 51-55 years and 44% of the patients in the age 

group of more than 55 years. 

Out of 100 patients, 30% had one episode of 

postmenopausal bleeding, 36% had spotting and 34% had 

continuous bleeding per vaginum. 

Comparison of final diagnosis i.e., combined result of 

hysteroscopy and histopathology, with endometrial 

thickness (ET) as seen in saline infusion sonography 

(SIS) is shown in Table 1. 

Table 1: Comparison of final diagnosis. 

Final diagnosis 
No. of 

patients 
% 

Endometrial 

thickness (ET) 

in mmSD 

E. atrophy 48 48% 3.50.5 

E. proliferation 20 20% 7.01.0 

E. Polyp 4 4% 8.50.5 

Submucous 

fibroid 
4 4% 9.02.0 

E. hyperplasia 20 20% 102.0 

E. carcinoma 4 4% 242.0 

Total 100 100%  

An ET of 4 mm on SIS was taken as the cut off in 

patients with PMB to assess the sensitivity, specificity, 

positive and negative predictive value of SIS (ET ≤4 mm, 

atrophy). The mean ET for all women studied was 6.2 

mm. 
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Table 2: Diagnostic accuracy of various modalities for endometrial atrophy. 

 Sensitivity Specificity PPV NPV 

SIS 79.16% 100% 100% 83.87% 

Hysteroscopy 41.66% 100% 100%% 65% 

Histopathology 83.33% 100% 100% 86.66% 

 

Endometrial atrophy (EA) 

It is evident that SIS shows better sensitivity (79.16%) 

and NPV (83.87%) than hysteroscopy (41.66% and 65% 

respectively). Difference in sensitivity between SIS and 

hysteroscopy and histopathology was statistically 

significant (‘p’ value=0.018 and 0.007 respectively). 

However, difference in sensitivity between SIS and 

histopathology failed to show significant difference (‘p’ 

value=1.00). 

NPV assessed by all three diagnostic modalities did not 

show any significant difference with each other (‘p’ 

value>0.05). Therefore, SIS being a non-invasive 

procedure, it is better diagnostic modality when 

compared to histopathology and hysteroscopy. 

When agreement between different modalities for 

endometrial atrophy was analysed, significant agreement 

was found between SIS and hysteroscopy for the 

diagnosis of endometrial atrophy was 11.1% and for 

ruling it out was 66.7% (‘k’=0.359 and ‘p’ value=0.015). 

Similarly, significant agreement between SIS and 

Histopathology for the diagnosis of EA was 17.8% and 

for ruling it out was 57.8% (‘k’ value=0.426 and ‘p’ 

value=0.003). 

In the same way, significant agreement between 

hysteroscopy and histopathology for the final diagnosis 

of EA was 16% and for ruling it out was 56.0% (‘k’ 

value=0.364 and ‘p’ value=0.004). 

Endometrial hyperplasia 

It is evident that SIS shows better specificity (95%), 

positive (75%), and negative (90.47%) predictive value 

than hysteroscopy (82.5%, 46.15% and 89.18% 

respectively). Sensitivity, specificity, PPV and NPV 

assessed by all three diagnostic modalities did not show 

any significant difference with each other (‘p’ 

value>0.05). 

 

Table 3: Diagnostic accuracy of various modalities for endometrial hyperplasia. 

 Sensitivity Specificity PPV NPV 

SIS 60% 95% 75% 90.47% 

Hysteroscopy 60% 82.5% 46.15% 89.18% 

Histopathology 90% 90% 69.23% 97.29% 

Table 4: Diagnostic accuracy of various modalities for endometrial polyp. 

 Sensitivity Specificity PPV NPV 

SIS 100% 100% 100% 100% 

Hysteroscopy 100% 100% 100% 100% 

Histopathology 0% 100% - 96% 

 

When agreement between different modalities for 

endometrial hyperplasia analysed, it was found that 

significant agreement between SIS and hysteroscopy for 

the diagnosis of EH was 15.6% and for ruling it out was 

68.9% (‘k’ value=0.573 and ‘p’ value=0.000). 

Similarly, there was significant agreement between SIS 

and histopathology for the diagnosis of EH was 15.6% 

and for ruling it out was 71.1% (‘k’ value=0.619 and ‘p’ 

value=0.00). 

The significant agreement between hysteroscopy and 

histopathology for the diagnosis of EH was 14% and for 

ruling it out was 62% (‘k’ value=0.376 and ‘p’ 

value=0.008). 

Endometrial polyp 

SIS and hysteroscopy are equally efficient in diagnosis of 

endometrial polyp and are better than histopathology. 

Difference in sensitivity between SIS and histopathology 
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and hysteroscopy and histopathology failed to show 

statistically significant difference. Similarly, NPV 

assessed by comparing hysteroscopy and histopathology 

did not show any significant difference (‘p’ value >0.05). 

When agreement between different modalities was 

analysed, it was found that significant agreement between 

SIS and hysteroscopy was 4.4% and for ruling it out was 

95.6% (‘k’ value=1.00 and ‘p’ value=0.00). 

Similarly, agreement between SIS and histopathology 

was 0% and for ruling it out was 95.6%. the agreement 

between hysteroscopy and histopathology was 0% and 

for ruling it out was 96%.   

Submucous fibroid 

For the diagnosis of submucous fibroid, SIS and 

hysteroscopy is equally effective and both are better than 

histopathology. Therefore, as non-invasive diagnostic 

modality SIS is better for the diagnosis of submucous 

fibroid. Difference in sensitivity between SIS and 

histopathology and hysteroscopy and histopathology was 

statistically not significant (‘p’ value=0.317 and 0.317 

respectively). Similarly difference in NPV between SIS 

and histopathology and hysteroscopy and histopathology 

was statistically not significant 9’p’ value=0.493 and 

0.493 respectively). 

 

Table 5: Diagnostic accuracy of various modalities for submucous fibroid. 

 Sensitivity Specificity PPV NPV 

SIS 100% 100% 100% 100% 

Hysteroscopy 100% 100% 100% 100% 

Histopathology 0% 100% - 96% 

Table 6: Diagnostic accuracy of various modalities for endometrial carcinoma. 

 Sensitivity Specificity PPV NPV 

SIS 0% 100% - 96% 

Hysteroscopy 0% 100% - 96% 

Histopathology 100% 100% 100% 100% 

Table 7: Diagnostic accuracy of various modalities for endometrial proliferation. 

 Sensitivity Specificity PPV NPV 

SIS 0% 100% - 80% 

Hysteroscopy 0% 100% - 80% 

Histopathology 100% 95% 83.33% 100% 

 

It was found that agreement between SIS and 

hysteroscopy for the diagnosis of submucous fibroid was 

4.4% and for ruling it out was 95.6% (‘k’ value=1.00 and 

‘p’ value=0.00). Similarly, agreement between SIS and 

histopathology for the diagnosis was 0% and for ruling it 

out was 95.6%. The agreement between hysteroscopy and 

histopathology for the diagnosis was 0% and for ruling it 

out was 96%   

Endometrial carcinoma 

Histopathology is a better diagnostic modality in case of 

endometrial carcinoma in comparison to SIS and 

hysteroscopy. 

Endometrial proliferation 

Histopathology is better than SIS and hysteroscopy for 

the diagnosis of endometrial proliferation. However, 

difference in specificity between SIS and histopathology 

hysteroscopy and histopathology was not statistically 

significant (‘p’ value>0.05). 

DISCUSSION 

The present study confirmed that the SIS has good 

sensitivity and very good specificity, PPV and NPV to 

detect the endometrial focal lesion. Reviewing the 

literature concerned about the capability of these methods 

to detect endometrial focal lesions was controversial. 

There are studies that reported sometimes higher and 

sometimes lower scores for these features in the SIS. The 

finding of the present study is more promising than the 

findings reported by Yildizhan et al, for the specificity of 

the SIS. Yildizhan et al, indicated satisfactory specificity 

for the SIS to find the endometrial lesion.19 Aslam et al, 

with similar aims reached to 92.9% and 89.7% for the 

sensitivity and specificity respectively for the SIS.20 

Again, their findings were close to the findings of the 
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present study. They proved excellent and very good 

scores for the SIS to detect endometrial focal lesions that 

is better than the score of the present study. In 2000, 

Dijkhuizen et al, provided excellent sensitivity (100%) 

and very good specificity (85%) for the SIS to detect the 

uterine lesions. The researchers concluded that the 

diagnostic accuracy of the SIS was higher than those of 

the TVS and the combination of the TVS and reserving 

saline infusion sonohystrography in patients with 

increased thickness (above 5 mm), or patients that 

endometrium could not be seen adequately by the TVS.21 

On the other hand, there are studies that presented results 

in line with the results of the present study such as 

Ogutcuoglu et al, Ogutcuoglu et al, examined the 

sensitivity, specificity, PPV and NPV of the SIS in 100 

clients to detect endometrial focal lesion. Their findings 

were approximately similar to the findings of the present 

study.22 Gunes et al, evaluated 83 patients with the AUB 

and the results showed the SIS was a very accurate 

method to detect polyps. They reported very good figures 

for the sensitivity, specificity, PPV and NPV of the SIS, 

which is approximately in line with the results of the 

present study.23 Chawla et al, study that showed the SIS 

and hysteroscopy have very good sensitivity to detect 

endometrial polyps and endometrial abnormalities.24 

Kroon De et al, in their study have also indicated that the 

SIS is a valid and reliable diagnostic alternative to 

hysteroscopy and diagnostic hysteroscopy can be limited 

to inconclusive or failed SIS.25 

CONCLUSION 

This study was done to find out diagnostic value of SIS in 

comparison to hysteroscopy and histopathology. It is 

evident that sensitivity, specificity, positive predictive 

value and negative predictive value of SIS for the 

diagnosis of endometrial atrophy and hyperplasia is 

higher than that of hysteroscopy and equivalent to 

histopathology.  

Sensitivity, specificity, positive predictive value and 

negative predictive value of SIS and hysteroscopy for the 

diagnosis of endometrial polyp and submucous fibroid 

was 100%, 100%, 100% and 100% respectively. Thus, 

both are better than histopathology. Histopathology is 

better than SIS and hysteroscopy for the diagnosis of 

endometrial proliferation. Thus, finally rapid, accurate, 

cost effective, without hospital stay and anaesthesia, 

diagnosis will be made with SIS in PMB patients.   

When agreement between different modalities for various 

endometrial pathologies was analysed, significant 

agreement was found but agreement was not uniform for 

all sort of uterine pathologies. Thus, multicentric well 

designed study should be further established. 
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