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ABSTRACT

Objectives: To evaluate diagnostic accuracy of saline hysterosonography in diagnosing endometrial
hyperplasia taking histopathology as gold standard.

Study Design: Validation study.
Setting: Radiology Department MH/CMH Rawalpindi form 10th July 2006 to 10th January 2007.

Patients and Methods: Fifty cases of Abnormal Uterine Bleeding comprising both pre and post
menopausal patients were included. They were selected on non probability convenience sampling
technique. Saline hysterosonography was conducted in the Radiology Department and results
compared with histopathological findings.

Results: Among 50 patients who underwent saline hysterosonography, 40 patients were diagnosed
to have positive findings while 10 did not show any abnormality on saline hysterosonography. Of
the 10 patients whose endometrium did not show any abnormality on saline hysterosonography, 8
were found to be normal on histopathology and 2 cases showed abnormality. One case was of
endometrial hyperplasia and the other showed a benign endocervical polyp which was missed on
saline hysterosonography. This showed that Saline hysterosonography has a sensitivity of 94.7%,
specificity of 66.7%, and an overall diagnostic accuracy of 88%.

Conclusions: Saline hysterosonography is highly accurate in the diagnosis of endometrial
pathologies. It is cost effective, well tolerated by patients and can be performed as an outpatient
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procedure.
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INTRODUCTION
Abnormal uterine bleeding (AUB) is a
common complaint in women!. Saline

hysterosonography (SHS) is a relatively new
technique which is used for evaluating patients
with AUB and has high sensitivity, specificity
and positive and negative predictive values®®.
Ultrasonography has been used for almost three
decades for pelvic imaging and in diagnosing
causes of AUB’ and in peri-menopausal and
post menopausal women approximately 70%
gynaecological consultations are due to this
problem?.

Menstrual disorders are the reason for
19.1% of the total visits to physician offices for
gynaecologic conditions®. It is said that about
25% of gynaecologic surgeries involve AUBY.
The AUB can either be dysfunctional which can
be treated medically or due to pathological

Correspondence: Sqn Ldr Uzma Nisar, Senior
Medical Officer, PAF Academy, Risalpur
Received: 08 June 2011; Accepted: 26 Sep 2011

uterine lesions which are generally treated
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surgically. It is very importance to differentiate
between the two as the management differs.
The results of several studies indicate that
anatomic causes of abnormal uterine bleeding
like polyps, hyperplasia and leiomyoma are
more common than previously thought!1-15.

Until recently, endometrial biopsy and
transvaginal ultrasonography (TVUS) were the
only investigations performed to evaluate the
endometrium for the work-up of patients with
AUB although in the mid 80s fluid
enhancement of the uterine cavity was carried
out with transabdominal ultrasound® (US) but
it did not gain widespread usel”.

These procedures were often inadequate
for evaluation because approximately 50% of
cases of (AUB) are caused by focal lesions such
as polyps, sub mucosal fibroids, and focal
endometrial hyperplasial® which can be missed
at routine endometrial biopsy because of
sampling error and under diagnosed at (TVUS)
as it has limitations in the evaluation of double-
layer thickness!12,
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In order to circumvent these problems,
saline hysterosonography (SHS) has emerged as
a technique which has gained widespread
acceptance because of its ability to show
exquisite detail of the endometium. Various
names have been given to the procedure like
sonohysterography, hysterosonography, saline
infusion sonohysterography and saline infused
sonography!®.

In this technique fluid is instilled into the
uterine cavity via cervix and this provides
enhanced endometrial visualization during
transvaginal ultrasound examination. The
saline distends the cavity, pushing the opposed
walls of the endometrium apart. As the fluid is
anechoic, it is juxtaposed against the echogenic
endometrium, giving excellent detail of the
uterine lining?. The technique improves
sonographic ~ detection = of  endometrial
pathology, like polyps, hyperplasia, adhesions
and leiomyomas. It can also help avoid invasive
diagnostic procedures in some patients. In a
study, it was found that, the sensitivity and
specificity of SHS for detection of polyps were
significantly higher than for TVUS alone (93%
and 94% for SHS versus 75% and 76% for
TVUS)2L 1t is easily and quickly performed at
minimal cost, well-tolerated by patients, and
has virtually no complications.

This study was designed to evaluate
diagnostic accuracy of saline
hysterosonography in diagnosing endometrial
hyperplasia taking histopathology as gold
standard.

PATIENTS AND METHODS

This validation study was conducted at
Military Hospital Rawalpindi and Combined
Military Hospital for six months from 10 July
2006 to 10 January 2007. After seeking proper
permission from concerned authorities and
‘Hospital Ethics Committee’ the study was
started. The patients included were willing to
be included in the study and were both pre and
post menopausal with abnormal uterine
bleeding. Pregnant women, patients with pelvic
inflammatory disease, patients on hormone
therapy, patients with known endometrial
carcinoma and unwilling patients were
excluded.
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Fifty cases were included by non
probability  convenience  sampling  with
complaints of abnormal uterine bleeding from
both out patient departments and wards of
Departments of Obstetrics and Gynaecology
Military Hospital and Combined Military
Hospital Rawalpindi. Saline hysterography
was done at radiology department while the
histopathological specimens were sent to Army
Medical College Pathology  Laboratory
Rawalpindi for analysis. All the patients were
examined with Toshiba APLIO ultrasound
machine having a transvaginal probe frequency
of 5-10MHz. The data was collected by a
resident radiologist and supervised by the
consultant radiologist. Following technique was
used,

Ultrasound Technique

Patients were fully informed about the
procedure and informed consent was obtained
After voiding the a brief per vaginal bimanual
examination was done to locate the cervix. A
sterile speculum was placed into the vagina, so
that the cervix would come into view and was
then cleansed with povidone-iodine solution. A
5-8 Fr foley catheter was first flushed with
sterile saline before insertion to remove small
amounts of air, which would cause an
echogenic artifactual appearance. It was then
inserted to the uterus by holding it with a ring
forceps and gently pushing it through the
cervical os. The speculum was then taken out
carefully to avoid dislodging the catheter. The
vaginal probe was then inserted and a 10-20 mL
saline filled syringe was attached to the
catheter. Fluid was gently pushed in while the
transducer was moved from side to side and the
uterus was examined longitudinally and
axially. The fluid acted as a negative contrast
medium. The amount of fluid varied between
10-35 ml depending upon the uterine size,
vaginal efflux, image produced on the monitor,
and patient’s comfort. In cases where there was
excessive fluid efflux due to a patulous os, the
catheter balloon was inflated in the cervical os
with 1-3 ml of fluid to prevent efflux and
visualize the endometrial lining properly.

Interpretation was done there and then
and the findings were recorded. The patients
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from out patient department were allowed to
go home if they did not have any complaints
while the admitted patient was sent back to the
ward. Post procedure complications were
assessed by asking patients to report any fever,
persistent pain, excessive vaginal discharge or
heavy bleeding after the procedure. All the
patients under went either diagnostic dilatation
and curettage or hysterectomy as advised by
their treating gynaecologists. The specimens
from the uterine endometrium were sent to
Army Medical College Pathology Laboratory
Rawalpindi for histopathological examination
and results were collected after approximately
10 days.

Ultrasound Diagnostic Criteria

In pre menopausal women endometrium
was considered as thickened if it was more than
8-15 mm3 (double layer) depending on the stage
of the menstrual cycle. In post menopausal
women, endometrium was taken as thickened if
it were more than 5mm (double layer)3.
Endometrial hyperplasia included both diffuse
hyperplasia and endometrial polyps

Data Analysis Procedure

All the data was analyzed using SPSS
version 11. Mean and standard deviation were
calculated for age. Frequency and percentages
of presenting complaints, SHS findings and
histopathological findings were calculated.
Diagnostic measures of SHS in diagnosing
endometrial hyperplasia were calculated using
2x2 table.

RESULTS

A total of 50 patients were studied there
were 25 (50%) out of these were pre
menopausal and 25 (50%) post menopausal
patients. The patients had a mean age of
46.6£8.34 years. All were subjected to SHS.
Findings of the SHS were matched against the
histopathological findings. Forty (80%) patients
were diagnosed to have positive findings while
10(20%) did not show any abnormality on SHS
(Fig 1). Of the 40 positive cases 20 were
endometrial hyperplasia and 20 were polyps.
Histopathology of endometrium confirmed our
initial diagnosis in 36(90%) patients which were
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the true positive cases. Four cases which did not
match histopathology were the false positive
cases. They were all in pre menopausal patients.
Of the 10 patients whose endometrium did not
show any abnormality on SHS, 8 were found to
be normal on histopathology and 2 cases
showed abnormality, keeping histopathology as
gold standard. One case was of endometrial
hyperplasia and the other showed a benign
endocervical polyp which was missed on SHS.
SHS had 94.7% sensitivity, 66.7% specificity,
90% positive predictive value, 80 % negative
predictive value and 88% diagnostic accuracy.

Out of 40 patients of endometrial
pathology as detected by SHS, premenopausal
women were 18 (45%) and post menopausal
women were 22 (55%). Out of 40 patients who
had increased endometrial thickening, 20 had
findings  consistent =~ with ~ endometrial
hyperplasia and 20 were found to have

Normal
endometrium

Endometrial
Polyps

Endometrial
hyperplasia

@Endometrial hyperplasia
@Endometrial Polyps
@Normal endometrium

Fig: Sonohysterographic Findings

endometrial polyps.

DISCUSSION
Abnormal uterine bleeding (AUB), a
common complaint, affects almost every

woman at some point in her life and is
responsible for about 20% of gynecologic-
related visits to a physician?2. It is a source of
great concern to those affected. Heavy bleeding
is  frequently associated with fatigue,
discomfort, and depression, thus having a
detrimental effect on quality of life, including
limitation of activity and alterations in sexual
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functioning. It imposes a significant financial
burden as a result of missed workdays?-?> and
the cost of medical and surgical treatment.
More than half a million hysterectomies are
performed annually in the United States; many
for heavy bleeding 2°.

Abnormal uterine bleeding can be the
presenting symptom of many endometrial
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pathologies. The data in older radiology and
gynaecology literature suggest that anatomic
reasons for bleeding are less common than
endometrial atrophy, which is a diagnosis made
when no anatomic cause is found. More
recently, however, the results of several
studies!”11-151827  including  ours, have

indicated that anatomic causes of post

S

= 3 :
Fig 4a: Cystic endometrial polyp. (arrow). Fig 4b: Multiple endometrial polyps. (arrows). Fig 4c: Flat
endometrial polyp with a broad base. Fig 4d: Hypoechoic endometrial polyp.
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menopausal bleeding, such as polyps, and
hyperplasia, are more common than was
previously thought. Common causes of
abnormal uterine bleeding are endometrial
hyperplasia polyps or endometrial carcinoma
and submucosal fibroids.

Saline sonohysterography has been
increasingly used for detection of endometrial
pathologies?471318  which  constitute  an
important cause of AUB. Our patients were
subjected to SHS examination with the
technique which was in accordance with
international published literature!%2021. Various
studies have given the technique guidelines.
They have advocated the use of different
catheters for performance of SHS719.20.27.28,
Decision to use specific equipment very much
depends upon cost effectiveness, easy
availability, expertise of technical staff and
polices of the diagnostic centre.

We used 5-8 Fr Foley catheters because of
its low price and easy availability. It had the
option of balloon inflation and that option was
utilized in 3 cases with patulous cervical os
where there was efflux of saline from the
uterine cavity. An average of 10-35 ml of saline
was used which is in the range of that used in
published literature’?:2°. In the Dbeginning
transabdominal US was used for SHS but the

use of TVUS in SHS has bolstered the
diagnostic power of transvaginal
ultrasonography?2.

We have also wused transvaginal

sonography for SHS as this is the current
practice in all recent studies 7/1821,30,31-34 Geveral
studies have found the sensitivity and
specificity of SHS comparable with the high
sensitivity and specificity of diagnostic
hysteroscopy43>3. Krampl et al* found
sonohysterography to be significantly better
than transvaginal ultrasonography in detecting
focal intrauterine pathology. Visual
examination at operative hysteroscopy did not
yield any additional information to the
detection or exclusion of focal lesions than was
obtained at outpatient SHS. They concluded
that  sonohysterography may replace
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diagnostic hysteroscopy in many patients with
AUB* Numerous reports have demonstrated
high  specificity = and  sensitivity  of
sonohysterography for detection of benign
endometrial pathology, ranging from 86% to
100%23537. Our data was consistent with these
findings.

Some investigators have attempted to
assess the diagnostic values of SHS examination
by correlating and comparing it with pathologic
and hysteroscopic findings, just as we did>7:38.
In a prospective randomized unblinded study,
38 TVS and SHS were performed on 197 women
and the finally obtained surgical-pathologic
findings were compared with the results
obtained from TVUS and SHS. Sensitivity,
specificity, positive, and negative predictive
values were calculated for each procedure. The
sensitivity, specificity, positive predictive value,
and  negative predictive  value of
hydrosonography in the detection of
intracavitary pathology were 81, 73, 83, and
70%, respectively.

Mihm et al?2 did a study to determine the
accuracy of endometrial biopsy and SHS. The
combination of endometrial biopsy and SHS for
the 113 patients who completed the study had a
sensitivity and specificity for the detection of
abnormal pathologic features of 97.0% (95% CI,
88.6-99.5) and 70.2% (95% CI, 55.0-82.2) and a
positive and negative predictive value of 82.1%
(95% CI, 71.4-89.5) and 94.3% respectively. The
combined technique of blind biopsy and SHS
permitted diagnosis of the cause of abnormal
uterine bleeding in most women, without the
need for more invasive procedures. A
systematic review and meta-analysis was done
by de Kroon et al3 which included 24 studies
and 2278 procedures. They reported a
sensitivity of SHS as 95% and specificity as 88%.
They found the accuracy of SHS to be equal to
that of diagnostic hysteroscopy and concluded
that SHS with combination of aspiration biopsy
in selected cases can be used as a standard
diagnostic procedure in patients with AUB.

The most fundamental finding of our
study wss also that it establishes SHS highly
accurate in diagnosing endometrial pathologies
like endometrial hyperplasia and endometrial
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polyps thus proving our hypothesis. This is in

accordance with most studies carried out to
date 7,17,18,27,39,40

Our study has certain clinical applications.
Firstly, as SHS is an easy non invasive
technique and cost effective technique, it can be
used as a screening method in both
premenopausal and postmenopausal patients
with AUB. SHS appearances of normal
endometrium and various endometrial
pathologies are shown in fig2, 3 and 4.

In general, SHS has been used as a second-
line test for abnormal vaginal bleeding. If the
TVUS shows a thin homogeneous endometrial
stripe, then the probability of endometrial
abnormality is very unlikely, and often SHS is
deferred. However, Laifer-Narin et al®! found
that 14% of 114 patients with a normal-
appearing endometrium on TVS had
abnormalities discovered on SHS. These
abnormalities were either endometrial polyps
or leiomyomas. Intervention in this setting can
provide resolution of symptoms.

SHS yielded additional clinically
important information over TVUS. Therefore,
the authors advocated that SHS be a first-line
test in patients with abnormal vaginal bleeding.
This procedure can be performed in the same
sitting as TVUS and will save many patients
from invasive procedures like hysteroscopy
because of its high sensitivity. This will
definitely reduce the psychological trauma to
patients and will reduce burden on hospital
resources. Secondly, there is need to improve
level of skill of radiologists and gynaecologists
in performing the procedure as this is not
performed widely in our country and only very
few studies are conducted here.

Procedure-related side effects and
complications are very mild and not common.
These included difficulty in passing the
catheter, inadequate distension of uterine
cavity, infection and dissemination of cancer.
False positive findings (i.e. suspected pathology
not confirmed by histopathology) have been
attributed to blood clots, intrauterine debris,
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mucous plugs, of normal

endometrium.

CONCLUSION

breaking

SHS has dramatically improved our ability
to diagnose endometrial abnormalities. This
procedure can be performed in the same sitting
as TVUS and enables us to save many patients
from invasive procedures like hysteroscopy
because of its high sensitivity. With further
improvement of the expertise in performing the
procedure, SHS can be used as first line
investigation in diagnosis of endometrial
pathologies and excellent results can be
obtained as depicted in this study.
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