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Background: Transvaginal ultrasound is used conventionally as initial investigation of patients with
postmenopausal bleeding, but saline contrast sonohysterography is a better technique to reliably distinguish
focal from diffuse endometrial lesion.

Objectives: to compare the ability of transvaginal ultrasonography and saline infusion sonohysterography
as initial modality for the diagnosis of endometrial abnormalities in women with PMB by correlating the
results with endometrial biopsy.

Patients and methods: During the period from November 2011 to MAY 2012 ,40 female patients with
postmenopausal bleeding were submitted to sequential examination by transvaginal ultrasound ,and
sonohysterography .the presence of focal endometrial lesions and type of lesion (endometrial hyperplasia
,polyp, submucous myoma ,or malignancy )were noted .predictive values were calculated by correlating the
results with final diagnosis reached by endometrial biopsy.

Result: The sonohysterography had 89.4 % sensitivity and 90% specificity , DA 90%, compared to
60%sensitivity and 70%specificity achieved by transvaginal sonography .

The diagnostic performance of sonohysterography for 3 main endometrial abnormalities (i.e. endometrial
hyperplasia ,polyps and submucous myoma ) was better than transvaginal sonography. The best results were
seen in cases of submucos myoma where sensitivity and specificity of sonohysterography reached to 100%
as compared to TVS (66% and 95.24% respectively).

Conclusion: The results have substantiated that sonohysterography is a better tool than transvaginal
sonography for the assessment of endometrial intra-cavity lesion .by providing accurate differentiation

between focal and diffuse endometrial lesions.
Keywords: sonohysterography , transvaginal us , postmenopausal bleeding.

Introduction:

The endometerium is a very unique tissue because of its
exquisite sensitivity to  hormonal influences,which can
translates into structural morphological change (1). The
histological appearance of the endometrium varies with the
age and reproductive period in women’s life (2 ).Menopause is
derived from the Greek men (month) and pauo (to stop) and is
applied to the permanent cessation of menstruation due to loss
of ovarian follicular activity (3) .The age which menopause
occurs is influenced by several factors( 4).

postmenopausal bleeding is defined as the bleeding that
occurs after one year of amenorrhea at the proper age (5,6).
whilst it may indicate endometrial pathology including
malignancy and in many cases no organic cause is found. (7).
Sonography can be used to search for a thickened endometrial
stripe and masses within the uterus, adnexa, or cervix .(8).
Saline-Infusion Sonographic (sis)has been used to evaluate
the endometrium in various clinical situations. Among
others, these include abnormal uterine bleeding.polyps and
submucosal leiomyomas can often be differentiated based
on two findings (9). The CTand MRI imaging can be used to
help evaluate the location and extent of the disease (10, 11).

*Dept of surgery, college of medcien university of Baghdad .

Saline sonohysterography is a particularly useful diagnostic
tool to identify intrauterine polyps as in figure ( 2) ( 12)..0n
TVUS HSG endometrial hyperplasia presents as focal or more
commonly, diffuse endometrial thickening without a localized
mass or abnormality ( 14 ,15). Endometrial cancer is the most
common gynecologic malignancy, accounting for 6% of all
female cancers ( 16 ).About 90% of women with endometrial
carcinoma have vaginal bleeding or discharge as their only
presenting symptom ( 17 ).Submucosal leiomyomas their
impact on the endometrium and its blood supply most often
leads to irregular uterine bleeding Fibroids are most often
associated with dysfunction bleeding, they do play a role in
the etiology of PMB and account for approximately 10% of
cases ( 18). SIS was introduced 25 years ago . First described
by Nannini and Complications of SIS are minimal, and the risk
of infection 1s less than 1 percent ( 18, 19).

Patient and Methods:

During the period from November 2011 to MAY 2012 , a
prospective study was performed in which 48 women with
PMB submitted to the gynecological department at medical city
,Baghdad teaching hospital , were evaluated sonographically
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at ultrasound unit. The main complaint in all these women
was PMB that began at least one year after cessation of their
menstrual cycles.

After performing trnasvaginal HSG examination for all
patients (48 women) eight women were excluded from the
data analysis (four patient, the HSG was unsuccessful because
they had cervical mass protruded into the vagina which cause
technical difficulties, tow patients, cervical stenosis prevented
advancement of the catheter through the cervical os . in tow of
patient incomplete follow up).

Each patient was informed first about the method of
examination and verbal consent was obtained.

Initially transabdominal  scan using a Phillips (HD 11
XE Revision 2.0.7 Andover, MA,USA) 3.5-5MHZ electronic
convex array transducer was performed to obtain a global
view of the pelvis, to assess any gross structural abnormalities
of the uterus and other pelvis structure and to show the state
of bladder .

Patient were then asked to empty their bladders after which
transvaginal ultrasound using a 5-7MHZ electronic sector
transducer.

The examination was performed on an ordinary examination
table in which the patient positioned supine lithotomy position
and placing a speculum into the vagina to expose the cervix,
the external os was cleansed with povidon iodine. AGF balloon
catheter was used .

The advancement of the catheter was aided by grasping the
tip with aring forceps and carefully threading it approximately
5-10cm into the endomaterial canal to position the tip beyond
the endocervical canal .AGF balloon catheter was inflated
by (3-4ml of saline fluid),the speculum was then carefully
removed while the catheter was left in place. Next, the
transvaginal probe was sheathed with a rubber glove that
contains a gel. additional gel was applied to the sheathed
transducer .then the probe was inserted into the vagina and
continuous scanning in the sagittal and coronal planes was
performed during instillation of sterile saline solution(0.9%
NACL) .various amounts ( 10-25 ml or more) of sterile saline
solution was injected slowly through the catheter under direct
sonographic visualization to evaluate the distention of the
uterine cavity, only 5- 10 ml are actually needed to distended
the cavity adequately .cervical leakage is common ,and it is
helpful to have tow 20-ml syringes of saline solution available
for procedure. Multiple sagittal and coronal images were then
obtained.

Results:

Table (1) show the age distribution of all patients.

Table (2) show the age distribution of menopause of all Patients
. At histopathological examination of all forty women ,21 had
atrophic endometrium the same on SHG and 20 on TVS ,nine
patients had endomaterial hyperplasia (on SHG 10 and TVS
17), three patients had submucosal myoma (3 on SHG &2
on TVS) another three patients had endomaterial polyp(4
on SHG and 1 on TVS ). The remaining four patients had

endomaterial carcinoma (2 case on SHG) as shown in table
(3). The SHG was more sensitive and specific as compared
to TVS alone ;the sensitivity and specificity of TVS were
60%and 71.42% respectively as compared to sensitivity and
specificity of SHG which were 89.47% and 91.30%respectivly
.the PPV and NPV of SHG was 93% and 98.46% respectively
as compared to PPV and NPV for TVS which were 70.5% and
77.9%respectivly, the diagnostic accuracy of SHG (90.47%)
was significantly better than that of TVS (76.47%) as shown
in table ( 4). The diagnostic performance of TVS and SHG in
identifying various causes shown in table ( 5).

Table (1)Age distribution of all patients

Age group (year) No. Percentage %

45-49 2 5
50-54 11 27.5
55-59 14 35
60-64 8 20
65-69 4 10

>70 2 2.5
Total 40 100

Age range :45-75 years
Mean age (£S.D): 59.5+ 3.93 years

Table (2)Age distribution of menopause of all patients

Age No. Percentage %
45-49 20 50
50-54 18 45
55-59 2 5
Total 40 100

Age range : 45-59 years
Mean age of menopause (Mean age +S.EM.): 52+2.9 years

Table ( 3)diagnosis of 40 patients with PMB provided by
three investigation modalities.

. . Hlsto;.)atho l? gical TVS diagnosis | SHG diagnosis
Diagnosis diagnosis NO. of patients | NO. of patients
NO. of patients -otp -otp
Endometrial 9 25% | 17 10
hyperplasia
Submucosal o
5
fibroid 3 7.5% 2 3
Endometrial 3 75% 1 4
polyp
Normal 21 525% | 20 21
atrophic
Endometrial 4 10% 2
cancer
Total 40 100% 40 40

Table (4)diagnostic performance of TVS and SHG

Test | Sensitivity% | Specificity% | PPV% | NPP% | DA%
TVS 60 71.42 70.5 779 | 76.47
SHG 89.47 91.30 93 98.46 | 90.47
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Table (S)diagnostic performance of TVS and SHG in identifying various causes

Diagnosis Test Sensitivity Specificity PPV NPV DA
TVS Diagnosis 100.0% 79.5% 52.9% 100.0% 83%
Endometrial Hyperplasia
SHG Diagnosis 100.0% 96.9% 90.0% 100.0% 97.6%
TVS Diagnosis 66.7% 100.0% 100.0% 97.4% 97.6%
Submucosal Fibroid
SHG Diagnosis 100.0% 100.0% 100.0% 100.0% 100.0%
TVS Diagnosis 33.3% 100.0% 100.0% 95.12% 95.2%
Endometrial Polyp
SHG Diagnosis 100.0% 97.3% 75.0% 100.0% 97.5%
TVS Diagnosis 95.2% 100.0% 100.0% 95.0% 97.6%
Normal Atrophic
SHG Diagnosis 100.0% 100.0% 100.0% 100.0% 100.0%
Endometrial Cancer SHG Diagnosis 50.0% 100.0% 100.0% 92.3% 95.2%

Figure (1 ) A.TVS in patient with PMB shows endometrial thickness, figure B- SHG in same patient shows endometrial
hyper plasia.

Fig.( 2). Sagittal SHG in 63-year-old woman with postmenopausal bleeding. (A) Initial saline infusion reveals no focal
abnormalities. The catheter (arrow) is in the inferior aspect of the endometrial cavity. (B) After retraction of the catheter into the
superior portion of the cervical canal (arrow), a focal endometrial lesion arising from the posterior endometrial surface in the
lower uterine segment is revealed (arrowhead). Pathology showed a benign endometrial polyp.

Figure. (3). SHG shows that this fibroid projects approximately
50% of its total volume into the endometrial cavity (arrows).
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Figure (4) SHG in 70 years patient present with PMB shows
focalirregularechogeniclesion on back ground of endometrial
hyperplasia .patient with endometrial carcinoma.

Discussion:

Transvaginal ultrasonography has been used extensively in
the evaluation of patients with PMB. Many previous studies
in the literature have substantiated that TVS was quite a
sensitive method to evaluate the abnormal uterine bleeding.
The diagnostic accuracy of TVS varies depending upon the
expertise of the investigators, the sensitivity being 87% (range
24-96%) and the specificity 82% (range 29-93%) (202122
In the present study , the results were indicated; 60%
sensitivity, 71.42% specificity,70.5%PPV, and 77.9%NPV.
Despite the wide spread use of TVS for initial evaluation of
PMB, the number of studies in the literature is growing which
indicate that TVS has its limitations in depicting small nodular
lesions, which are isoechoic within the endometrium, and even
a normal thickness endometrium may be seen to represent
endometrial hyperplasia 12223
Similarly, TVS also cannot differentiate submucosal from
intramural lelomyoma and cannot differentiation between focal
or diffuse endometrial lesions in many instances, which is an
important distinction for selection of cases for hysteroscopic
resection of these lesions (24,25) .

Our study results indicate that out of 3 cases of submucous
myomas, one was misinterpreted as intramural by TVS but
correctly located by SHG. And three cases of endometrial
polyps, two of them were misinterpreted as endometrial
hyperplasia but correctly diagnosed by SHG. These results
are in agreement with the study by Laifer-Narin et al., who
claim that 14% of 114 patients showing normal TVS findings
revealed abnormalities on SHG (2

There are many advantages of using saline contrast
sonohysterography as an initial evaluation test in post
menopausal bleeding. Owing to its ability to demonstrate small
endometrial lesions and its reliability to differentiate between
focal and diffuse endometrial lesions, SHG can be used as a
method of choice to evaluate patients with PMB (figure 1).
The sensitivity and specificity of SHG have been reported to

be as high as 85-91% and 83—-100%, respectively.

O’Connell etal., Ryu etal, Alborzi et al, Wongsawaeng
and Aslam et al., result have shown 92.9% Sensitivity, 89.7%
Specificity, 86.7% PPV, and 94.5% NPV for SHG to diagnose
intra-cavity endometrial lesions (1627:28.22.39
The present study results have shown that 89.47% sensitivity
,91.3% specificity ,93% PPV and 98.4% NPV for SHG to
diagnose intracavity endometrial lesions .over all diagnostic
accuracy was 90.47%.

Similar high accuracy rates ranging from 84% to 96% have
been reported by other studies; Epstein et al., , Wongsawaeng,
Ragni etal, and Aslam et al., (3>303139
Three commonly seen lesions in cases of PMB are submucous
myoma, endometrial polyps and hyperplasia. There have been
several reports of the diagnostic value of SHG in differentiation
of these diseases.

Kamel et al. in a study of 106 patients with AUB has achieved
93.3% sensitivity, 94.6% positive predictive value and 93.3%
diagnostic accuracy in the detection of endometrial polyps by
SHG (32)

Soares et al. has reported 100% sensitivity, 100% positive
predictive value and 100% diagnostic accuracy for polypoid
lesions, including endometrial polyps, fibroids and endometrial
hyperplasia (33)

Nanda et al., reported 100% sensitivity of SHG in detecting
endometrial
polyps (34) ,sent study the endometrial polyps are hyperechoic
compared with normal myometrium and contrast with the
relatively hypoechoic submucosal fibroids (figure 2 )

The more difficult differential diagnoses were those of
pedunculated leiomyomata that mimicked polyps and
flattened adherent polyps that mimicked focal hyperplasia or
lelomyomata using the color Doppler criteria of a single
central vessel for a polyp and generalized hyper vascularity for
a leltomyoma helped in establishing these difficult differential
diagnoses.

Bree., reported that 100.0% sensitivity ,97.3% specificity
,75.0% PPV,100.0% NPP, 97.5% DA of SHG in endometrial
polyps there one case reported false positive as a polyp were
found a focal hyperplasia [*'Compared with Aslam et al,
reported 90% sensitivity , 98.11% specificity, 90% PPV,98.11
NPP, 96.83% DA [©

Leone et al., correctly diagnosed all 48 cases of submucosal
fibroids by using SHG >/ Aslam et al., reported the accuracy
of SHG 100% in differentiated submucosal fibroid from
intramural fibroid [

The data and results from the present study are in agreement
with the above-mentioned published reports and the accuracy
of SHG in differentiating submucosal from intramural fibroids
was found to be 100% in the present study .sonohysterography
showed a hypo echoic mass with an overlying echogenic
endometrium in most cases, which established the
subendometrial location. Submucosal fibroids may show
acoustic attenuation, Some may prolapse almost entirely into
the endometrial cavity (figure 3).
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Postmenopausal vaginal bleeding is an important and common
problem. It can presents symptom of endometrial cancer
.the most common gynecologic malignancy . In the present
study only two cases of endometrial carcinoma was detected
figure (4 ) and others two cases misdiagnosed as endometrial
hyperplasia on TVS and SHG both. Our retrospective review of
these cases indicated small lesion associated with adenomatous
hyperplasia detected on endometrial biopsy. Epstein et al.,
has reported that hysteroscopy is superior to both SHG and
TVS for discriminating between benign and malignant lesions
(sensitivity, 84%, 44%, and 60%; false-positive rate, 15%, 6%
and 10%, respectively). However, neither hysteroscopy nor
saline contrast sonohysterography can reliably discriminate
between all the benign and malignant focal lesions and biopsy
is usually indicated to further evaluate such lesions 1"

Most endometrial abnormalities, including carcinoma, appear
as a focal mass on ultrasonography; therefore, women with
multifocal or sessile lesions should undergo a hysteroscopic
guided biopsy. The SHG is useful in identifying benign
pathologic conditions of the endometrium and can help in the
triage for hysteroscopic versus nondirected endometrial biopsy.
Werecommendedthatsaline contrastsonohysterography should
be used as an initial investigation in cases of postmenopausal
bleeding.

Conclusions:

Our results have substantiated that SHG is a better tool as
compared to TVS for the assessment of endometrial intra-
cavity lesions. By providing accurate differentiation between
focal and diffuse endometrial lesions.
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