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Abstract

Introduction: Abnormal Uterine Bleeding (AUB) is one of the most common gynecological problems faced by women especially in the reproductive age as well as
post-menopausal state. Several imaging modalities have been used to investigate this problem including ultrasound. Sonography is the most easily accessible and easy
to use modality for the initial management of AUB. Both Transvaginal Sonography (TVS) and transabdominal sonography are being used in many departments
as the initial imaging modality. Though proven useful in the investigation of AUB, a normal finding in these modalities doesn’t always rule out endometrial causes
of AUB. Sonohysterography (SHG) enables better visualization of the endometrium and the endometrial cavity and therefore characterization of endometrial
abnormalities.

Objective: To determine the sonohysterographic findings in patients presenting with AUB in Kenyatta national hospital.

Materials and methods: A total of 87 women with abnormal uterine bleeding who satisfied the inclusion criteria were enrolled in this study. A prior transabdominal
and transvaginal sonography followed by a sonohysterography was performed in all cases. The presence of focal endometrial and subendometrial lesions and the
descriptions of lesions were done.

Results: The age of women presenting with AUB was between 20 years and 45 years with the mean age of 31.576.06 years. The most common symptom was
menorrhagia (25%) and the least was oligomenorrhea. Out of the 87 subjects, uterine fibroids were seen in 6 of the patients with menometrorrhagia, and 1 of the
patient with metrorrhagia. TVS done prior to the SHG showed abnormalities within the endometrium in 8/87(9%). These included endometrial hyperplasia,
fibroids, and floating clot within the uterine cavity. TVS provided false negative in 6(7%) cases out of the normal 79 cases. All the cases of partial endometrial
synechiae were seen in patients presenting with oligomenorrhea. Out of the 13 abnormalities seen on SHG, 3(23%) were accurately detected on TVS. All the 3 were
endometrial hyperplasia. Out of the 8/87 abnormalities provided by TVS, 3(37%) were accurate while 5(62%) were inconclusive.

Conclusion: Although TVS is a simple, minimally invasive low-cost technique initially used in evaluating AUB, however a normal TVS study doesn’t exclude
endometrial pathology as has been shown in previous and this study. SHG can detect abnormalities in an otherwise normal TVS. In addition, SHG is useful to
further evaluate a positive finding on TVS. For this reason, SHG is recommended to be used in combination with TVS as an initial investigation of choice in patient

with AUB.

and pulsed Doppler may provide additional characterization of a focal
endometrial abnormality by demonstrating vascularity [6].

Introduction

Abnormalities concerning menstruation are major psychosocial
problem affecting many women regardless of the socio-economic status
or geography. It is also one of the leading causes of co- morbidities, the
most common being anemia.

Studies have shown that SHG can be used to complement regular
ultrasonography and to substitute hysteroscopy, for the diagnosis of
endometrial alterations that result in (AUB) [7].

A lot of effort has been put in investigating the probable causes of Endometrial disorders may manifest with different signs and

irregular menses, from laboratory investigations (including hormonal
profiles, coagulation screenings, hemograms, etc) to different imaging
modalities including sonography and MRI. The main challenge is to
identify the treatable causes using the least invasive, least traumatic
and most cost-effective methodology. Sonohysterography (SHG) has
been recommended as part of the investigation of menorrhagia and
menometrorrhagia [1-3].

When combined with endometrial biopsy, SHG is a useful technique
for the evaluation of AUB [4]. It also shows very good correlation with
hysteroscopic findings in the diagnosis of endometrial abnormalities
in postmenopausal women [5]. SHG also allows better delineation
of both the endometrium and focal abnormalities in the endometrial
cavity, leading to hysteroscopically directed biopsy or resection. Color
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symptoms most common of which will be irregularity in the menstrual
bleed or abnormal bleeding in the postmenopausal state. The most
common initial modalities used to investigate are sonography and
Hysterosalpingography (HSG). Sonography is mainly used to assess
pathology of the female reproductive system including the uterus,
endometrium and the ovaries. HSG mainly helps in assessing the
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endometrial cavity and condition of the fallopian tubes. HSG has
minimal role in investigating endometrial abnormalities.

TVS is a sensitive method to evaluate endometrial lesions, but
it does not always provide the physician with sufficient diagnostic
information. SHG provides more information than TVS in evaluating
those patients with abnormal uterine bleeding [13].

This study will further highlight the role and usefulness of SHG in
management of patients with AUB in Kenya.

Materials and methods

Consecutive patients who were referred to the department for
pelvic sonography due to AUB were selected after considering the
inclusion criteria.

All selected patients were done preliminary transabdominal and
TVS before the SHG. SHG was performed in all the patients including
those with normal TVS findings. This was based on the finding of
the study done by Kim S, et al [14] which showed that a normal TVS
finding does not necessarily exclude endometrial pathology.

SHG was done following the 10 days rule (i.e. during the 10* day
from the 1% day of the last menstrual period), with exceptions to the
cases where the periods were prolonged or irregular in time. In these
cases, the procedure was done when there was no active bleeding.

After obtaining informed consent, a structured questionnaire was
filled out by the principal investigator or research assistant.

Preliminary transabdominal sonography followed by TVS was
performed before the SHG. The external genitalia were cleaned with
Betadine before insertion of the speculum. After visualization of the
external cervical os, the os was also cleaned with antiseptic before
insertion of the catheter. When the catheter is in situ, the balloon is
inflated with approximately 3ml normal saline and the speculum
removed. The TVS probe is then reinserted and while scanning the
endometrium in a sagittal position normal saline is introduced into the
endometrial cavity and the cavity is reassessed when it is filled with
saline.

The US machine used was Phillips HD11. The transducer frequency
was 3.5-5.0 MHz for transabdominal and 7.0-9.0 MHz for transvaginal
sonography. Other material used for SHG included: Foley catheter size
6Fr, normal saline, 3cc and 50cc syringes, disposable vaginal speculum,
sterile gauze and betadine antiseptic.

All the SHG was performed by the researcher with assistance from
the supervisors. The findings of all the procedures was then recorded
and analyzed. The images were obtained in real time. The lesions
were categorized as endometrial mass, submucosal fibroids, uterine
synechiae, endometrial hyperplasia and subendometrial cysts.

Pathologic correlation was not done due to the infrequent and high
cost of hysteroscopic guided biopsy in Kenya.

The study was done between July and December 2012.

Data was analyzed using SPSS version 18. Initially, a descriptive
analysis of each demographic variable in the data set was conducted.
This involved calculating means and Standard Deviations (SD) or
ranges for each continuous variable for example age and reporting
the sample means and SD. Categorical variables were described using
frequency distribution and reported either as frequency tables or
graphs.
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Results

A total of 87 women who satisfied the inclusion criteria were
evaluated. The age range was between 20 years and 45 years with the
mean age of 31.57+6.06 years. Sonohysterogrphy identified abnormal
findings in 13/87 while TVS identified 8/87.

The most common symptom was menorrhagia (25%) which
was followed by menometrorrhagia (21%), oligomenorrhea (21%),
metrorrhagia (20%), polymenorrhea (8%), and hypomenorrhea (6%).

A single case was done during active bleeding due to the excessive
prolonged uncontrolled bleeding. TVS in the case showed a mass
within the endometrial cavity. Subsequent SHG done showed a floating
clot within the uterine cavity.

In all the examinations, out of the 87 subjects, uterine fibroids were
seen in 6 of the patients who presented with menometrorrhagia, and 1
of the patients who presented with metrorrhagia.

TVS done prior to the SHG showed abnormalities within the
endometrium in 8/87(9%). Features of endometrial hyperplasia were
seen in 5 of the 8 cases.

Out of the 5 cases of endometrial hyperplasia on TVS, 1 was
confirmed to be endometrial thickness within normal limits, 1 showed
an endometrial mass, and 3 were true endometrial hyperplasia.

In SHG, the case of endometrial mass on TVS was seen as a
hyperechoic mass floating within the endometrial cavity with no
attachment to the walls and showing no vascularity within it. This
matched with a description of a floating blood clot.

Thecase of distorted endometrium bya uterine fibroid on TVS shows
on SHG a mass isoechoic to the myometrium with an endometrium
lining over it. >50% of the mass was within the endometrial cavity.
There was associated shadowing of the mass toward the myometrium.
These were findings of submucosal fibroid.

The cyst within the endometrium was seen as a subendemetrial cyst
on SHG (Figures 1-3).

In 6(8%) out of the 79 TVS cases where the findings were normal,
abnormality was found on SHG; 4(5%) of the cases showed endometrial
mass and 2(3%) shows partial endometrial synechiae. All the cases of
partial endometrial synechiae were seen in patients presenting with
oligomenorrhea (Figures 4-9).

Out of the 13 abnormalities seen on SHG, 3(23%) were accurately
detected on TVS. All the 3 were endometrial hyperplasia.

Out of the 8 abnormalities demonstrated on TVS, 3(38%) were
accurate while 5(63%) were either inconclusive or misleading.

In the case with uterine fibroid in which the endometrium was
not well outlined, SHG was useful to define the endometrium thus
confirming the presence of normal endometrium and the fibroid being
intramural in location. (Tables 1 and 2) (Figures 10-12).

Discussion

AUB is an important and common problem encountered in
gynecology practice. TVS is the first imaging modality of choice for
the evaluation of uterine cavity in AUB. The setback is its limitations
in detecting small lesions, location of fibroids and in differentiating
diffuse and focal lesions [22].

There are different methods for detecting causes of AUB as a
common chief complaint. SHG, in comparison to hysteroscopy, is less
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Figure 1. 42 years old woman who presented with menorrhagia. LEFT: TVS with endometrial thickness of 20.8mm (black arrows). Right: SHG confirmed the diagnosis of endometrial
hyperplasia (white arrows)

Figure 2. Patient who presented with menorrhagia. Left: Endometrial hyperplasia on TVS examination. Right: SHG shows normal single wall thickness of the endometrium

Figure 3. 42-years old woman who presented with menometrorrhagia.Left TVS shows endometrial thickness of 12.6mm (black arrows). A diagnosis of normal TVS finding was made.
Right: SHG of the same patient shows 3 endometrial masses likely polyps. (white arrows)

Figure 4. 30 years old patient who presented with menometrorrhagia.Left: fibroid seen but the exact location could not be made based on only TVS (white arrows). Note that the endometrial
cavity could not be well outlined. Right: SHG showing clearly the fibroids location as submucosal (black arrows)
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Figure 5. A 35 years old patient who presented with menometrorrhagia Left: TVS shows a cyst/loculated fluid collection within the endometrial cavity. Right: SHG showed that the cyst/
fluid collection was not within the endometrial cavity but at the subendometrial region. Note the endometrial lining clearly seen overlying the cyst

Figure 6. 24 years old patient who presented with menorrhagia Right: normal TVS with endometrial thickness of 9.86mm. Left: same patient’s SHG shows a sessile endometrial lesion at
the posterior wall of the uterine cavity (black arrows)

Figure 7. 24 years old patient who presented with menorrhagia. Right: normal TVS with endometrial thickness of 12.4mm (black arrows). Left: same patient’s SHG shows a sessile
endometrial lesion at the anterior wall of the uterine cavity (white arrows)

Figure 8. 32 years old patient who presented with metrorrhagia. Right: normal TVS with endometrial thickness of 10.9mm. Left: same patient’s SHG shows a sessile endometrial lesion at
the anterior wall of the uterine cavity. Note the balloon of the Foleys Catheter (arrow)
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Figure 9. Above 2 were patients presenting with oligomenorrhea. Both the 2 TVS results were normal. SHG showed thin echogenic bands within the cavity. Diagnosis of partial synechiae
was made

Figure 10. Right: TVS showing well defined round lesion which was isoechoic to the endometrium (white arrow). Left: SHG reveals a sessile lesion larger than assumed on TVS ( white arrows)

Figure 11. Left: TVS reveals endometrium which is slightly heterogenous. No definite lesion seen. Right: SHG reveals a mass within the uterine cavity

Oligomenorrhea
g Metrorrhagia

Partial
Synechia
100%

Figure 12. SHG Findings in patients who presented with Menometrorrhagia

In this study, all our patients with polymenorrhea and hypomenorrhea had normal SHG findings
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Table 1. The number of normal and abnormal SHG in all the clinical presentations and the
percentage of abnormalities in each clinical presentation

Clinical % Of Pathology

Presentation Normal SHG Abnormal SHG Detected on SHG
Menometrorrhagia |14 4 22.22
Hypomenorrhea 5 0 00.00
Menorrhagia 16 6 27.27
Metrorrhagia 16 1 05.88
Oligomenorrhea 16 2 08.00
Polymenorrhea 7 0 00.00

Table 2. Comparison between clinical presentation, TVS findings and SHG Findings in
abnormal SHG cases

PRESENTING
SYMPTOMS

Menometrorrhagia

TVS FINDINGS SHG FINDING

Endometrial hyperplasia Endometrial hyperplasia

Menometrorrhagia Distorted endometrium Submucosal Fibroid
Menometrorrhagia Endometrial hyperplasia Normal Endometrium
Menometrorrhagia Loculated fluid in endometrium | Subendoetrial cyst
Menorrhagia Endometrial hyperplasia Endometrial hyperplasia

Menorrhagia Normal Endometrial Mass

Menorrhagia Endometrial hyperplasia Endometrial hyperplasia
Menorrhagia Endometrial hyperplasia Endometrial hyperplasia
Menorrhagia Floating clot Floating clot
Menorrhagia Endometrial hyperplasia Normal

Menorrhagia Endometrial hyperplasia Endometrial Mass

Metrorrhagia Normal Endometrial Mass
Oligomenorrha Normal Partial synechiae
Oligomenorrha Normal Partial synechiae

painful with minimal cost, and can be performed easier, faster and
with more safety [23,24]. Hysteroscopy also does not contribute in the
evaluation of myometrial or ovarian pathology.

The optimal timing for SHG depends on the clinical presentation.
In a woman with regular menstrual cycles, SHG is typically done early
in the follicular phase of the cycle, after cessation of menstrual flow,
but not later than day the 10 of the cycle [25]. A thin endometrium also
improves the visualization of focal lesions such as polyps which are best
seen when they are surrounded by a thin postmenstrual endometrium
[25]. The secretory phase is avoided because folds in the endometrial
lining can mimic small fibroids or polyps, or focal areas of endometrial
hyperplasia [25]. When the bleeding is irregular, and the above rules
cannot be applied, then the SHG should be performed soon after the
bleeding has stopped [26,27].

In this research we assessed the SHG findings in patients presenting
with clinical symptoms of AUB. According to our study, SHG was able
to detect abnormalities in patients with AUB whose initial TVS studies
showed normal or equivocal findings. TVS alone managed to detect
abnormalities in 9% of the patients in the study group. Out of these,
38% had a diagnosis confirmed by SHG. The remaining 63% gave
either a false or an equivocal finding. Of all the 8% of the cases reported
as normal findings on TVS turned out to have pathology seen on
SHG. According to the study by Jeong-ah Ryu et al, TVS has a positive
predictive value of 83.0% and a negative predictive value of 39.3% [14].

Menorrhagia was the commonest symptom (25%) and the most
common lesion was endometrial hyperplasia (43%) followed by
endometrial mass (29%). According to another study [22], commonest
symptom was menorrhagia (73%) and the most common finding was
intramural fibroids at 42% [22].

SHG has also shown to be better in differentiating between large
intramural and submucosal fibroids. TVS failed to locate the exact site
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of fibroid in 29% of the cases in our study. McGraw Hill [21] in his
study found that TVS was not able to determine the location of fibroid
in 10% of the cases, while SHG was able to make exact measurement
and location of the fibroids.

Our study showed that SHG is more sensitive for detecting
endometrial and subendometrial lesions than TVS alone. In a meta-
analysis review on perimenopausal women with AUB and comparing
it to hysteroscopy [24] suggested that SHG is an accurate means of
evaluating uterine cavity in perimenopausal women with substantial
cost savings as it can replace diagnostic hysteroscopy.

TVS may not distinguish endometrial hyperplasia from polyps
[28]. This is because both of these 2 conditions can cause thickening
of the endometrium. Both are also hyperechoic and can contain cystic
spaces. SHG can distinguish focal lesions from diffuse thickening
[28]. In our study 40% of the cases of endometrial hyperplasia on TVS
proved to be not all endometrial hyperplasia. One was confirmed to
be endometrial thickness within normal limits and another showed an
endometrial mass.

Endometrial lesions were seen at all age groups. Determination
of the exact nature of the lesion was to be done with pathological
correlation. All the cases of partial synechiae were associated with
clinical presentation of oligomenorrhea.

Recent development and improvement of 3D TVS studies of the
endometrium has enabled better visualization and thus characterization
of endometrium pathology. It has the capability of distinguishing
endometrial hyperplasia versus endometrial polyps and define location
of submucosal fibroids. Unfortunately, the 3D TVS probe is not
available locally.

Conclusion

Although TVS is a simple, minimally invasive low-cost technique
initially used in evaluating AUB, it is not conclusive since a normal
TVS study does not always exclude endometrial pathology. SHG can
detect abnormalities in an otherwise normal TVS. In addition, SHG
is useful to further evaluate a positive finding on TVS. SHG is also
relatively cheaper in comparison to hysteroscopy. For this reason,
SHG is recommended to be used in combination with TVS as an initial
investigation of choice in patients presenting with AUB.
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