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ABSTRACT
Background: Postmenopausal bleeding (PMB) is a common problem representing 5% of all gynaecological
outpatient attendance. Objective of this study was to determine diagnostic performance of saline infusion sonography
and hysteroscopy for evaluation of endometrial lesions in postmenopausal bleeding.
Methods: Being a prospective cross-sectional study, the present study was conducted on 46 postmenopausal women
with bleeding, admitted to department of obstetrics and gynecology VMMC and Safdarjang Hospital, New Delhi,
India. After TVS, all patients with ET >4 mm underwent SIS and then scheduled for hysteroscopy when there was no
active bleeding. Sensitivity, specificity, positive predictive value and negative predictive value were calculated to
compare the diagnostic accuracy of SIS and hysteroscopy.
Results: Most commonly found endometrial lesions were polyp (39.13%) and endometrial hyperplasia (28.26%)
among our study population consisting of 46 postmenopausal women (mean age 56.72±6.6 years). Overall sensitivity
rates were 86.84% for SIS and 97.37% for hysteroscopy, while the overall specificity rates were 50% for both SIS and
hysteroscopy. Hysteroscopy had PPV and NPV of 90.24% and 80% respectively whereas PPV and NPV were 89.19%
and 44.44% for SIS.
Conclusions: As an easy to perform, safe and well tolerated procedure yielding high diagnostic accuracy, SIS seems
to be comparable to hysteroscopy for endometrial evaluation.
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INTRODUCTION
Postmenopausal bleeding (PMB) is a common problem
representing 5% of all gynaecological outpatient
attendance.1 Common causes of postmenopausal bleeding
are atrophic endometritis or vaginitis (30%), exogenous
estrogens
(30%),
endometrial
cancer
(15%),
endometrial/cervical polyps (10%), and endometrial
hyperplasia (5%).2 Up to 80% of women with
postmenopausal bleeding and endometrial thickness more
than 5 mm have endometrial pathology and most
pathological lesions have focal growth pattern. 3
Dilatation and curettage (D and C) and other blind
endometrial sampling techniques fail to detect most of the

focally growing lesion therefore further diagnostic work
up for focal pathology is required.
Imaging plays vital role in the assessment of patients with
PMB after excluding other clinically obvious causes
related to the vagina, vulva or uterine cervix.
Transvaginal ultrasound (TVS), saline infusion
sonohysterography (SIS) and hysteroscopy (HS) are the
imaging modalities used in the assessment and follow up
of the patient with PMB.
Transvaginal ultrasonography (TVS) plays an important
role as an initial modality. TVS is a simple, innocuous,
relative non-invasive method that can be applied in
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almost all the women with postmenopausal bleeding.
TVS is a highly sensitive but less specific test and carries
a false negative rate of 8% for detection of endometrial
carcinoma.4 Saline infusion sonohysterography (SIS) is
more specific, less invasive, well-tolerated and costeffective imaging modalities which requires no
anaesthesia, less time consuming with minimal
morbidity. SISH is a diagnostic procedure that enhance
endometrial imaging by using saline as a contrast media
and also utilizes the uterine distension property of saline,
thereby
showing
structural
abnormalities
of
endometrium.5 Few studies have suggested that SIS can
replace hysteroscopy as a method of diagnosing focal
lesions in the uterine cavity with high accuracy. 6 Taking
into consideration these high diagnostic accuracies, in
addition to wide availability and reproducibility, TVS and
SISH when used initially in patients with PMB may
obviates the need for sophisticated or invasive
procedures.
“Gold standard” procedure is hysteroscopy which allows
direct visualisation and biopsy of diffuse or focal
abnormalities of the endometrium. It is a well- tolerated,
accurate, and sensitive outpatient procedure with a high
predictive value in the investigation of postmenopausal
bleeding has been well documented.7 Need of anaesthesia
and risk of perforation are the shortcomings of
hysteroscopy.
Limited literature is available regarding use of SIS as an
alternative standard test for evaluation of endometrial
pathology in women with postmenopausal bleeding.
Studies concerning utility of SIS as a novel screening
technique for evaluation of endometrial pathology could
assist clinician to decide on the procedure or combination
of procedures that would best benefit patients.8 Therefore,
the present study was designed to compare the diagnostic
accuracy of SIS and HS in the detection of uterine cavity
abnormalities associated with abnormal uterine bleeding
among postmenopausal women.
METHODS
This prospective cross-sectional study was carried out in
the department of obstetrics and gynecology VMMC and
Safdarjang hospital. Postmenopausal patients presenting
with abnormal uterine bleeding were subjected to detail
clinical history and examination. Patients on hormone
replacement therapy, with coagulopathies, with cervical

and vaginal malignancy, ovarian cancers, current pelvic
inflammatory diseases were not included in the study.
Patients with endometrial thickness >4 mm on TVS taken
for SIS followed by hysteroscopy. For SIS, under all
aseptic precaution a sterile speculum was introduced in
the posterior vaginal wall and anterior lip of the cervix
held with vulsellum.
Cervix cleansed with povidone- iodine solution. A
Foley’s catheter of 8-12 Fr size was introduced inside
uterine cavity and balloon inflated with 4 ml sterile saline
solution. Balloon was slightly retraced to close the
internal cervical os and transvaginal probe introduced
again. Continuous scanning was made in two orthogonal
planes while injecting the normal saline. Amount 10-20
ml.
Endometrial thickness was measured by adding anterior
and posterior endometrial thickness excluding anechoic
fluid part. Findings of SIS were expressed as normal
endometrium, focal thickening of endometrium and
homogenously
or
heterogeneously
thickened
endometrium.
Hysteroscopy was performed with a 4 mm Storz rigid
hysteroscope and the uterine cavity was distended with a
low flow, high pressure (max 100 mmHg) normal saline
infusion system. The images were viewed on a highresolution color monitor. Hysteroscope was guided
through the endocervical canal into the uterine cavity
under visual control.
Hysteroscopic appearance of endometrium was
categorized as: normal endometrium/suggestive atrophy,
heterogenous diffuse thickness, focal abnormality,
homogenous diffuse thickness. Endometrial biopsy was
performed at the end of hysteroscopy by a directed
biopsy.
Histologic diagnosis was given by an investigator who
was blinded to ultrasonographic and hysteroscopic
finding.
RESULTS
Among 46 postmenopausal study subjects, mean age was
56.72 years with a mean duration of menopause 4.54
years and mean BMI 27.98.

Table 1: TVS, SIS and hysteroscopy with histopathology.
HPE
Atrophic/normal endometrium (n=4)
Endometrial hyperplasia (n=13)
Endometrial carcinoma (n=11)
Polyp (n=18)

TVS (n=46)
11 (23.91%)
15 (32.60%)
10 (21.73%)
10 (21.73%)
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SIS (n=46)
9 (19.56%)
9 (19.56%)
11 (23.91%)
17 (36.95%)

Hysteroscopy (n=46)
5 (10.86%)
11 (23.91%)
14 (30.43%)
16 (34.78%)
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Table 1 shows hysteroscopy to be the technique with
most accurate to identify almost all endometrial
pathologies with respect to endometrial biopsy
considered as gold standard.
TVS and SIS both revealed false negative results as they
over diagnosed normal endometrium as abnormal but SIS
was more accurate than TVS in diagnosing individual
endometrial abnormalities like endometrial polyp,
endometrial hyperplasia and endometrial carcinoma.
TVS missed out many cases of focal endometrial lesions
(endometrial polyp) while hysteroscopy revealed false
positive results of endometrial carcinoma.

Table 2 shows that SIS was comparable to hysteroscopy
in diagnosing polyps and endometrial carcinoma.
It diagnosed 17 polyps and 11 heterogeneously thickened
endometrium while hysteroscopy diagnosed 16 polyps
and 14 heterogeneously thickened endometrium.
Table 3 shows that SIS was more accurate in diagnosing
polyp as it diagnosed 15/18 (32.6%) cases correctly. 9
cases of endometrial carcinoma were diagnosed correctly,
1 mis-diagnosed as homogenous thickened endometrium
and 1 case as focal thickening of endometrium when
compared with histopathological findings.

Table 2: Comparison of SIS and hysteroscopy findings in endometrial evaluation.
SIS

Hysteroscopy
findings

5 (10.86%)

Homogenous thick
endometrium (9)
0 (0%)

Heterogenous thick
endometrium (11)
0 (0%)

Focal thickening of
endometrium (17)
0 (0%)

2 (4.34%)

7 (15.21%)

1 (2.17%)

1 (2.17%)

2 (4.34%)

2 (4.34%)

10 (21.73%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

16 (34.78%)

Atrophic (9)

Atrophic (5)
Homogenous thick
endometrium (11)
Heterogenous thick
endometrium (14)
Benign focal abnormality (16)

Table 3: Comparison of endometrium evaluation on SIS and HPE.

Endometrial HPE
Atrophy/ normal
endometrium (n=4)
Endometrial carcinoma
(n=11)
Hyperplasia (n=13)
Polyp (n=18)

SIS findings
Normal findings
Atrophic/normal
endometrium (n=9)

Abnormal findings
Homogenous thick
endometrium (n=9)

Heterogenous thick
endometrium (n=11)

Focal thickening
(n=17)

4 (8.69%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

1 (2.17%)

9 (19.56%)

1 (2.17%)

3 (6.52%)
2 (4.34%)

7 (15.21%)
1 (2.17%)

2 (4.34%)
0 (0%)

1 (2.17%)
15 (32.60%)

Table 4: Diagnostic accuracy parameters of TVS, SIS, hysteroscopy for evaluation of endometrial pathology with
respect to histopathological diagnosis.

Polyp
Endometrial hyperplasia
Endometrial carcinoma
Normal endometrium

Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity

TVS
55.56%
100.00%
53.89%
80.49%
45.45%
87.50%
100.00%
85.71%
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SIS
83.33%
93.33%
53.85%%
94.29%
81.82%
94.54%
100%
89.36%

Hysteroscopy
88.89%
100%
53.85%
89.19%
72.70%
85.37%
100%
97.62%
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DISCUSSION
Table 4 shows diagnostic accuracy of each imaging
method for evaluation of endometrial pathology.
Concerning normal endometrium sensitivity was 100%
for each method while specificity was 85.71% for TVS,
89.36% for SIS and 97.62% for hysteroscopy. For polyp
hysteroscopy was most accurate (88.89% sensitive and
100% specific) followed by SIS (83.33% sensitive and
93.33% specific). For endometrial hyperplasia all
imaging modalities were equally sensitive but SIS was
more specific (94.29%) followed by hysteroscopy
(89.19%). For endometrial carcinoma SIS was found to
be most accurate (81.82% sensitive and 94.54% specific).
SIS had been found superior to conventional transvaginal
ultrasound examination with regard to endometrial
evaluation in postmenopausal bleeding women in this
study and various other studies as well. Reason behind is
increased sonographic contrast of endometrial cavity after
instillation of sterile fluid in uterine cavity. This enables
delineation of endometrial abnormalities that could have
been missed on transvaginal sonography.
Hysteroscopy was superior to both conventional
ultrasound examination and SIS with regard to evaluating
endometrial pathology. Hysteroscopy helps in direct
visualization of whole uterine cavity and when combined
with guided biopsy allows accurate identification of
endometrial pathology.
For endometrial evaluation in postmenopausal women
with bleeding saline infusion sonography was superior to
transvaginal sonography and almost similar to
hysteroscopy in diagnostic accuracy. It is easy to
perform, well tolerated, less invasive and does not require
anesthesia also.
Considering this all it can be used as an alternative
procedure in place of hysteroscopy, histopathology
remaining the gold standard investigation in postmenopausal bleeding women. Present study completely
agrees with study by Bingol et al, Chawla et al, Epstein et
al and Karsidag et al.9-12 Karlsson et al, found SIS
superior than TVS and hysteroscopy both for diagnosing
endometrial abnormalities.3
CONCLUSION
SIS can evaluate endometrial abnormalities more
definitely. It may be regarded as primary method in the
detection of endometrial abnormalities among
postmenopausal bleeding women. Diagnostic accuracy of
saline infusion sonography is comparable to hysteroscopy
for diagnosing endometrial polyp and normal
endometrium. Considering the excellent correlation
between SIS and hysteroscopy, it can be used as an
alternative procedure whenever hysteroscopy is not
available with respect to endometrial biopsy as the gold
standard.
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