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ABSTRACT 

 
Objectives: The aim of this study is to determine the accuracy of saline infusion sonohysterography in the 
evaluation of abnormal uterine bleeding and correlate with the histopathological findings. Methods: This study 
was conducted in patients with abnormal uterine bleeding refractory to medical management in a prospective 
manner. All patients underwent transabdominal and transvaginal sonography before sonohysterography 
followed by appropriate interventions. SPSS 20 and STATA 11 were used for data analysis. Results: In this 
study 55.2% patients underwent a dilatation and curettage while as 44.8% underwent total abdominal 
hysterectomy. In 65.2% patients who underwent (Total abdominal hysterectomy) TAH had few or multiple 
intramural fibroids. Three patients had submucous fibroids none of which were detected on TAS (Trans 
abdominal sonography) or TVS (Trans vaginal sonography). Saline infusion sonohysterography (SIS) detected 2 
of these correctly. SIS had a sensitivity of 66.67%, specificity of 95.65% and accuracy of 92.30% for 
adenomyosis. In 27.6% patients were found to have polyps on SIS with a sensitivity of 100%, specificity of 
95.4%, PPV of 87.5%, NPV of 100% and accuracy of 96.67%. Conclusion: Saline contrast sonohysterography 
is a simple, safe, reliable, well-tolerated, sensitive and specific procedure for detecting focally growing lesions 
in the uterine cavity in women with abnormal uterine bleeding 
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Abnormal uterine bleeding (AUB) is defined as an 
alteration in the volume, pattern or duration of menstrual 
blood flow and is the most common reason for 
gynecologic referrals 1. It is a common cause of 
gynecological morbidity. In about 25% of patients, AUB 
is the result of a well defined organic abnormality 2. 
Saline infusion sonohysterography has a promising role in 
its evaluation and assessment of the endomyometrial 
complex. 

Saline infusion sonohysterography (SIS) was first 
described in 1981 by Nannini et al 3. SIS provides an 
unparalleled, clear, enhanced view of the endo 
myometrial complex that cannot be obtained with 
transvaginal sonography (TVS) alone 4. The aim of this 
study is to determine the accuracy of saline infusion 
sonohysterography in the evaluation of abnormal uterine 
bleeding and its correlation with the histopathological 
findings. 
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Methodology 
Our prospective study was conducted in the 

Department of Radiodiagnosis and Imaging, SKIMS, 
Soura. Patients with uterine size >12wks, suspected or 
diagnosed with pregnancy, acute PID, suspected or 
diagnosed endometrial carcinoma, severe cervical stenosis 
and refusal to consent to procedure were excluded from 
the study. Preliminary TAS and TVS was performed to 
assess the appearance of the endometrium, myometrium, 
and adnexa. TAS was performed using a 3.5 MHz 
curvilinear probe and TVS was performed using 7.5-10 
MHz endovaginal transducer on Aloka Prosound SSD-
3500 SX Color Doppler Ultrasound machine and findings 
noted. Risks and benefits of procedure were explained and 
informed consent was obtained from the patient for SIS. 
Patient was placed in lithotomy position. The perineum 
was cleaned with a povidone/iodine solution. Cusco’s 
bivalved self retaining speculum was inserted and the 
cervix was visualized and the external os cleansed by 
antiseptic solution. No 8 F Foley’s catheter was flushed 
with sterile saline and inserted into the uterine cavity, 
bulb inflated with 3ml of normal saline & mild traction 
given for confirmation. The speculum was removed. The 
TVS probe was reintroduced and sterile saline infused 
under real time guidance. Axial, coronal and sagittal 
imaging of the entire uterus was done and the findings 
noted. The balloon was deflated and the catheter gently 
removed. Patients were followed up for one menstrual 
cycle. Those who underwent surgical interventions (TAH 
or D&C) were included in the study and post operative 
histopathological findings were used for correlation. SPSS 
20 and STATA 11 have been used to analyze the data. 
Results 

The mean age of patients was 42.76 yrs and 37.9% 
patients were perimenopausal and 62.1% patients were 
premenopausal. Most of the patients were multiparous. 
The mean cycle length was 28.79 days and mean cycle 
duration was 6.52 days. The most common symptom was 
menorrhagia (91.3%), followed by metrorrhagia (10.3%), 
polymenorrhoea (8.6%). The mean duration of symptoms 
was 9.12 months. The mean hemoglobin level was 9.59 
gm/dl.  

On TAS, endometrium could not be assessed in 7 
patients, either due to obese body habitus or distorted 
uterine morphology.  On TVS, endometrial thickness was 

measured in all patients where 44.8% appeared to have 
normal endometrium and 41.3% had increased 
endometrial thickness.  In 6.9% the endometrial cavity 
appeared to split into two near the uterine fundus, 
suggesting arcuate uterine morphology which had 
remained previously unidentified on TAS.  

In 55.2% patients dilatation and curettage were done 
while as 44.8% underwent total abdominal hysterectomy. 
In 65.2% patients who underwent TAH had few or 
multiple intramural fibroids. Three (11.4%) patients had 
submucous fibroids none of which were detected on TAS 
or TVS. SIS detected 2 of these correctly. Overall, SIS 
detected 7 submucous fibroids in patients that were 
previously missed in TAS and TVS. SIS was not possible 
in two patients, both of which were excluded from the 
study. One had severe cervical stenosis and the other 
patient had a large intra uterine mass which made passage 
of the catheter impossible. An MRI was done in this 
patient that revealed a large polyp, filling the entire 
endometrial cavity, explaining the failure to catheterize 
the patient. 

Sixteen (27.6%) patients were found to have polyps on 
SIS.  Of these, 13 were typical polyps, 2 had multiple 
polyps and 1 had a broad based polyp.  Doppler 
evaluation of these polyps revealed the “pedicle artery 
sign” in 13 of these patients. Two cases were false 
positive, both proved to be clots. 
Discussion 

Saline infusion sonohysterography involves ultrasound 
imaging of the uterine cavity, using sterile saline solution 
as a negative contrast medium 3. Our study included 58 
women presenting AUB, refractory to medical 
management. 39.7% underwent SIS on day 9 of their 
menstrual cycle, 32.8% on day 10, 24.1% on day 8 and 
3.4% on day 11. Wolman et al., compared women with 
abnormal bleeding who underwent SIS during the first 10 
days of the cycle, with those evaluated later in the cycle. 
They found no false positive abnormalities in the former 
group, while 27% of the latter had false positive tests 5.  

In our study, TVS had a sensitivity of 94.12% for 
intramural fibroids and a specificity of 88.89%.  However, 
SIS picked up intramural fibroids in 100% of patients 
with a PPV of 94.44%, specificity of 88.89%, NPV of 
100% and accuracy of 96.15%. M Nass Duce et al. found 
that only intramural fibroids could be identified on TVS; 
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none of the submucosal fibroids were defined until after 
the introduction of saline solution in their study. They 
found that the addition of SIS not only shows hypoechoic, 
smooth rounded masses with an overlying echogenic 
endometrium and some degree of acoustic shadowing, but 
also clearly demonstrates the wall of origin, the exact 
localization and the extension into uterine cavity 6. In our 
study SIS detected 7 submucous fibroids in patients that 
were previously missed in TAS & TVS. Schwarzler et al. 
in a study found that two small submucous fibroids which 
had not been recognized by TVS, were detected by 
sonohysterography 7. 

In our study SIS had a sensitivity of 66.67%, 
specificity of 95.65% and accuracy of 92.30% for 
adenomyosis. These patients had imaging findings of 
heterogenous echotexture, ill defined endo-myometrial 
junction, subendometrial cysts and poor endometrial 
distensibility. Verma et al. found that the most common 
sonographic finding in adenomyosis on SIS in their series 
was asymmetric myometrial thickening and 
heterogeneous echotexture 8. 

Endometrial polyps may be visualized at transvaginal 
ultrasound as nonspecific endometrial thickening 9. This 
was found in 41% of our patients. However, SIS detected 
all cases of histopathologically proven endometrial polyps 
in our study (27.6% of patients) with a sensitivity of 
100%, specificity of 95.4%, PPV of 87.5%, NPV of 100% 
and accuracy of 96.67%. These values are comparable 
with those published in other studies (Table 1). Laider-
Narin et al. in a study found that 14.8% patients with 
endometrial polyps would have been missed using TVS 
technique alone 10.  

The addition of doppler evaluation for the “pedicle 
artery sign” was found to have a sensitivity of 86.67%, 
specificity of 100%, PPV of 100%, NPV of 95.56% and 
an accuracy of 96.55%. The sign was found more often in 
polyps measuring more than 17.7 mm with a standard 

deviation of 8.6 and P value of .044. No false positive 
cases were seen. Thus, we conclude that the pedicle artery 
sign improves the specificity for diagnosis of endometrial 
polyps. Timmerman et al found that the pedicle artery test 
using color doppler imaging had an apparent sensitivity 
for detection of endometrial polyps of 76.4%, specificity 
of 95.3%, PPV of 81.3%, and NPV of 93.8%.11 

Six patients in our study proved to have endometrial 
hyperplasia, all of which had endometrial thickness of 
more than 10 mm on SIS, with a NPV of 97.14% and P 
value of .013.  A meta-analysis of 85 published studies 
showed that an ET of greater than 5 mm identified 96% of 
endometrial cancer 12.  

T. Van Den Bosch et al. in their comparative study 
asked patients to rank the examinations in terms of pain 
experienced. Ultrasound examination was preferred, 
followed by SIS, hysteroscopy and lastly endometrium 
biopsy 13. In 70.7% patients complained of only mild 
discomfort during the procedure. Only one patient 
described the pain as moderate while none experienced 
severe pain 86.2% had no complications after the 
procedure. Four patients had watery discharge, 2 reported 
spotting and mild cramping. No patients developed 
vasovagal syncope. Goldstein reported only  three cases 
of a vasovagal response in a series of 1000 cases 14.  
Patients were followed up for one menstrual cycle. None 
of the patients developed any complications during this 
period. Bonnamy et al. reported that the rate for serious 
complications was 1%, a single case of endometritis 15. 
Goldstein reported that in more than 1000 cases, he had 
not experienced any infectious morbidity 14.  

In our study group, we did not face any case with 
backflow problems, likely because we used a balloon 
catheter. Distention of the balloon on the SIS catheter 
helps anchor the catheter in the endometrial cavity so it is 
not inadvertently dislodged when removing the speculum 

Table 1: Comparison of various study  
Studies  
 Sensitivity Specificity PPV NPV 

Our study 100% 95.4% 87.5% 100% 
Alcazar et al 16 100% 80% 95% 100% 
Radwan et al 17 97.3% 95.8% 91.1% 98.7% 
Yildizhan et al 18 91.3% 93.1% 91.3% 93.1% 
Aslam et al 19 90% 98.11% 90% 98.11% 
Becker et al 20 90% 93.1% 81.8% 96.4% 
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or during injection and it may help occlude the internal 
cervical os, resulting in better distention of the cavity.  
Conclusion 

Saline contrast sonohysterography is a simple, safe, 
reliable, well-tolerated, sensitive and specific procedure 
for detecting focally growing lesions in the uterine cavity 
in women with abnormal uterine bleeding and is superior 
to TVS with regard to detection of polyps and submucous 
fibroids.  
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