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(Abstract )

Purpose : The primary objective of this study is to evaluate the effectiveness of Saline Contrast Sonohysterography guided
biopsy (SCSH GB) as compared with Endometrial Office Biopsy (EOB) in diagnosing endometrial pathologies by the ad-
equacy of the sample and comparison of the pathologic diagnosis confirmed by hysteroscopy or hysterectomy (histological
and anatomical).

Methods: Unselected consecutive 250 patients aged 40 years and above with AUB and abnormal endometrium on trans-
vaginal ultrasound presenting to ultrasound unit and outpatient department at Women Specialized Hospital, King Fahad
Medical City, Riyadh, KSA were screened for eligibility in this interventional study. Fifty percent of enrolled patients were
initially booked for SCSH GB then scheduled for EOB. Whereas, the remaining 50% underwent EOB first and then had
SCSH GB. This method was used to control the issue of insufficient biopsy. The diagnosis was categorized as 1) physiologi-
cal 2) benign polyp or sub-mucous fibroid and 3) hyperplasia/cancer.

Results: Out of 113 patients 93 underwent both SCSH GB and EOB procedures and were entered into final data analysis.
SCSH GB (94.6%) achieved significantly higher sample adequacy compared to 86% of EOB (p<0.001). SCSHGB significant-
ly diagnosed all 29 (100%) polyps and sub-mucous fibroids confirmed by hysteroscopy/hysterectomy versus only 8 (27.5%)
cases by EOB (p<0.001).

Conclusions: The SCSH GB technique can be a reasonable alternative to EOB in pre- and post-menopausal women aged 40
and older with AUB.

Keywords: Abnormal uterine bleeding, Endometrial Office Biopsy; Guided biopsy; Menopausal women; Saline Contrast
Sonohysterography.

S /
Introduction

Abnormal Uterine Bleeding (AUB) is the most common The most common causes of AUB in women are endometrial
complaint of premenopausal and postmenopausal (PMB) polyps, submucosal fibroids, and endometrial hyperplasia
women. Early and complete investigations are recommended [6]. The reported incidence of endometrial carcinoma is 5%-

to exclude endometrial pathology [1-4]. More than 40% of  17%; therefore, a thorough investigation of women with AUB
affected women with AUB have been reported to have intrau- is warranted [2-4,7,8]. Endometrial Office Biopsy (EOB) is

terine pathologies [5]. one of the initial investigations for women with AUB who are

over the age of 40 years [1,3,4,9]. However, most pathologi-
©2016 The Authors. Published by the JScholar under the terms of the Crea- cal lesions are found to be benign and are most often missed
tive Commons Attribution License http://creativecommons.org/licenses/ with blind samp]ing techniques [3,7,10-12].
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The Saline Contrast Sonohysterography Guided Biopsy (SCSH
GB) is another recommended and efficient method for diag-
nosing endometrial pathology [4,10,13,14]. Endometrial bi-
opsy under diagnostic hysteroscopy is considered to be the
‘gold standard’ for the diagnosis of intrauterine abnormalities
and is recommended for women with AUB [15]. However, it
is expensive and invasive compared with SCSH GB and has
proven to be unnecessary in 50% of all women who actually
have normal uterine cavities [4,7,16,17].

The primary objective of this study was to evaluate the effec-
tiveness of SCSH GB compared with EOB in the diagnosis of
endometrial pathologies among pre- and post-menopausal
women with AUB. The efficacy of the two methods was de-
termined by the adequacies of the samples obtained and by
comparison of the pathological diagnosis (histological and
sonographic) as confirmed by hysteroscopy or hysterectomy.

Methods

An interventional study was performed in the ultrasound de-
partment and outpatient department (OPD) between Decem-
ber 2012 and March 2014. Patients who were over the age of 40
years, had AUB and exhibited abnormal endometria on trans-
vaginal ultrasound (TVS) fit the inclusion criteria. Whereas,
those who were pregnant, had uterine carcinoma, refused to
participate in the study or were planning to move away from
our area were excluded from the study. The institutional re-
view board granted approval to conduct this study. Unselected
consecutive 250 patients were screened for enrolment in the
study, of whom 137 (54.8%) patients were either excluded
from enrolment because they were not eligible according to
the inclusion/exclusion criteria or they were not interesting to
voluntary participate in the study. Thus, 113 (45.2%) patients
fulfilled the inclusion criteria and agreed to participate.
Patients were seen in the outpatient department at King Fa-
had Medical City by an obstetrics and gynecology (Ob/Gyn)
physician and underwent a routine clinical assessment that
included the basic demographic information, medical/family
history, a routine physical examination, and initial laboratory
investigations. These women were referred to the ultrasound
department for two- and three-dimensional trans-vaginal ul-
trasound (2D and 3D TVS) as a routine initial investigation to
determine the endometrial thickness. Qualified sonographers
who were unaware of the purpose of the study performed the
ultrasound. Patients who were found to have abnormal endo-
metria (thickness >4 mm, inhomogeneous, indistinct margins
or inconclusive) were asked to participate in the study.

The primary investigator obtained informed consent from
those who agreed to participate in this study. Both procedures
(SCSH GB and EOB) were performed by using a single lumen
catheter (Uterine Explora, Model 1; 3 mm OD curette with a
Vacu-Loc Syringe; Cooper Surgical, Berlin, Germany). An Ob/
Gyn physician, who was not aware of the study’s objective, per-
formed the EOBs as an outpatient procedure.

Fifty percent of enrolled patients were initially booked for
SCSH GB then scheduled for EOB. Whereas, the remaining
50% underwent EOB first and then had SCSH GB. This meth-
od was used to control the issue of insufficient biopsy. The gap
between the two interventions was at least 4 days.

The same patients were called between 5 to 10 day of last men-
strual period (LMP) and pregnancy was excluded. A sterile
bivalve vaginal speculum was used, and the cervix was visu-
alised and cleaned with povidone iodine. The catheter was in-
troduced through the cervix into the uterine cavity; the spec-
ulum was then removed, and a high-frequency (7 MHz) 3D
trans-vaginal probe was introduced into the vagina. Follow-
ing the visualisation of the endometrium, 10-20 ml of saline
was instilled into the uterine cavity, which distended the inner
walls of the endometrium leading to easy detection of any en-
dometrial lesion. The sampling procedure was then performed
under direct vision of real-time 2D ultrasound guidance by
delicate vacuum aspiration using the 5-ml syringe attached to
the same catheter that was initially introduced. Gentle rota-
tional and up-and-down movements were performed at the
site of the lesion before the catheter was withdrawn. All cases
were examined using the same machine (Philips iU22 3D ul-
trasound machine, Bothell, WA, USA) by a single operator to
increase the reliability, precision, and accuracy. Both physi-
cians were blinded to the histopathology results of the other
biopsy while performing their respective intervention, which
was released three weeks later.

The women were prospectively followed until the final diag-
nosis was achieved. The final diagnosis were categorised as
follows: 1) physiological, i.e., one year of follow-up for the pa-
tients with physiological histopathology on the SCSH GB and
EOB (physiological histopathology were defined as normal
functional endometria in premenopausal women and atrophic
endometria in PMB women) 2) benign polyps or submucosal
fibroids and 3) hyperplasia/cancer. The second and third cate-
gories were confirmed by histological diagnosis obtained from
hysteroscopy or hysterectomy, i.e., the gold standard.

Result

The mean age and parity of the 113 enrolled women were (48.9
+ 8.2) years and (5.42 +4.9), respectively Twenty-seven cases
(29%) were classified as PMB, and 86 (76.1%) were classified as
premenopausal bleeding. Among the latter group, 33 patients
(38.3%) had heavy menstrual bleeding, 35 (40.6%) had irregu-
lar HMB and 18 (20.9%) had inter-menstrual bleeding. One
hundred nine patients underwent SCSH GB, and the proce-
dure was well tolerated with no complications (4 patients were
excluded due to cervical stenosis). EOB was performed in 97
women (11 women did not show up, and the catheter could
not be introduced in 5 patients).

Out of the 113 enrolled patients ninety-three patients effica-
ciously underwent both SCSH GB and EOB procedures and
were considered into final data analysis for sample adequacy
and appropriate diagnosis.
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Sample adequacy: Among the 93 patients who had com-
pleted both procedures (SCSH GB and EOB), we found that
88 (94.6%) patients out of the 93 had an adequate sample by
SCSH GB procedure, and the remaining 5 (5.4%) were inad-
equate. As well as, for EOB procedure, we found that 80 (86%)
patients out of the 93 had adequate sample, and 13 (14%) were
insufficient for histopathology. The sample adequacy of SCSH
GB was significantly higher than that of EOB (p=0.001).
Among the 5 inadequate samples obtained with SCSH GB,
one was identified as a large polyp during the procedure and
further confirmed by hysteroscopic polypectomy to be a be-
nign endometrial polyp. It was further, observed that the four
samples that were inadequate by SCSH GB were also inade-
quate by EOB, and normal endometria were detected on re-
peated 3DTVS after 1 month and physiological examination
after 1-yearfollow-up. These four cases were false positive by
3DTVS.

Pathological diagnosis: Of the 93 women who underwent
SCSH GB and EOB, 29 women required an intervention, and
the diagnosis was confirmed by either hysteroscopy (25 cases)
or hysterectomy (4 cases). The SCSH GB technique resulted in
correct diagnosis in all 29 cases (100%). In contrast, the EOB
results agreed with the gold standard results in only 8 (27.5%)
cases and this difference was significant (p<0.001).

In this regard, SCSH GB results were obtained in 86 cases be-
cause 6 patients refused hysteroscopy, and one patient (age 54)
died due to multiple medical conditions (Table 1). The sen-
sitivity was 100% (95% CI: 86.65% to 100%), the specificity
was 98.33 % (95% CI: 91.03% to 99.72%), and the accuracy of
the test was 98.33%. The positive predictive value was 96.30%
(95% CI: 80.97% to 99.38%), and the negative predictive value
was 100% (95% CI: 93.88% to 100%).

Final Outcome
SC- Physi- |polyp [Fibroid |Hyper- [ Total
SHGB | ological plasia /
Diag- Malig-
nosis nancy
Physi- 59 0 0 0 59
ological
Polyp 0 17 0 1 18
Fibroid 0 0 7
Hyper- 0 0 0 0 2
plasia /
Malig-
nancy
Total 59 17 7 3 86

Table 1: "SCSH combined GB diagnosis compared with Final Out-
come (N=86)
Kappa 0.975 (95% confidence interval — 0.926 to 0.998)

Whereas in the 93 EOB cases, samples were insufficient for his-
topathology in 13(14%) cases and two (2.2%) patients refused
hysteroscopy, thus the final outcomes were obtained only in
78 (83.9%) cases (Table 2).The sensitivity was 16% (95% CI:
4.64% to 36.10%), the specificity was 100 % (95% CI: 93.21%
to 100%), and the accuracy of this test was 73%. The positive
predictive value was 100% (95% CI: 40.23 % to 100%), and
the negative predictive value was 71.62 % (95% CI: 59.95% to
81.49%).

EOB Final Outcome Total
Diag— Physi- | polyp | Fibroid | Hyper-
nosis ological plasia /
Malig-
nancy
Physi-| 53 12 7 2 74
ological
Polyp
Fibroid 0 0 0 0 0
Hyper- 0 0 0 1 1
plasia /
Malig-
nancy
Total 53 15 7 3 78

Table 2: ‘Endometrial Biopsy diagnosis compared with Final Out-
come (n=78)
Kappa 0.1908 (95% confidence interval - 0.010 to 0.495)

Discussion

The SCHS GB has an added advantage of direct visualization
(sonographic diagnosis) of the endometrial lesions and the 3
Dimensional study of the saved images, thus enhancing the
diagnostic capability of SCSH [18,19]. Further, biopsies were
obtained with 2D visual guidance. This explains the diagnosis
of the seven cases of submucous fibroids which were missed by
EOB because it is difficult to harvest myometrial tissue using
an office sampling device. In contrast, EOB is a blind proce-
dure and has the potential to miss many focal lesions [10,11].
Thus, it is evident from our study that EOB performed poorly
in the diagnosis of endometrial pathology in pre and post-
menopausal women with AUB, particularly those with focal
lesions. EOB missed 19 of the 24 focal lesions (79.2%), and this
result is similar to that of a previous study [1].

Our study results are in agreement with the results of a pro-
spective experimental study published in 2009 by Moschos
et al in which SCSH endometrial sampling was found to pro-
vide a diagnosis in 89% of cases [1]. Similarly, another study
conducted by Kraus and Boston on 54 patients with AUB
who underwent SCSH GB endometrial sampling revealed the
promising reliability and accuracy of this method as an initial
investigation in addition to the good tolerance of this method
in an outpatient setting [20].
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Additionally, in 2007, Leone et al. concluded that SCSH-guid-
ed endometrial sampling is as good as hysteroscopic biopsy
and should be considered a reliable outpatient procedure for
women with AUB because it is very well tolerated and inex-
pensive [13].

The gold standard for the diagnosis of intrauterine abnormali-
ties is diagnostic hysteroscopy combined with the histological
examination of an endometrial aspiration or biopsy. However,
hysteroscopy is invasive, reasonably expensive, time-consum-
ing, and it is performed under general anaesthesia in some
centres [8-10]. It is also associated with risks, such as uterine
perforation and ascending genitourinary infection [12,19]. In
contrast, SCSH GB has been proven to be a safe, cost-effective
and comparative alternative diagnostic tool with a high level of
accuracy and reliability in the initial diagnosis of women with
AUB. Therefore, SCSH GB can reduce the number of patients
undergoing hysteroscopy [21,22]. We recruited a larger sample
size than those of previous studies and thus provided more re-
liable results [1,20].

Our study corroborates the findings of previous studies, en-
sures the generalizability of these findings and has established
that SCSH GB is an accurate and reliable tool for initial di-
agnostic investigations in pre- and post-menopausal women
with AUB [1,7,10]. In addition to a previous study by Epstein
et al. highlighted the limitations of blind procedures in post-
menopausal women with abnormal uterine bleeding as 40 to
90% of polyps and 43-66% of hyperplasias respectively were
missed by D&C [23]. Furthermore, they indicated that both
polyps and hyperplasia are risk factors for developing endo-
metrial carcinoma [24]. Accordingly, D&C is not the best tech-
nique of examining postmenopausal women bleeding. Thus,
SCSH GB could be a better alternative than the blind proce-
dures.

The limitation of our study in few cases was the inability to
sustain uterine cavity distension due to the retrograde flow of
the saline because the biopsy catheter did not have a balloon to
occlude the internal OS. However, this difficulty was overcome
by the rapidity of the automatic sweep of the 3D transducer.
The uterine cavity distension can be effectively improved by
substituting saline by gel instillation, but then compromising
the image quality, until the air bubbles in the gel can be prevent-
ed [24]. Furthermore, all SCSH procedures were performed by
the same sonologist; thus, inter-observer differences could not
be monitored. However, it is now established that gynaecologi-
cal ultrasound and SCSH GB can be performed by competent
sonographers [11,14]. Additionally, in cases with heterogene-
ous uteruses and fibroids, shadowing partly obscured the cav-
ity and caused difficulty in visualisation. Future developments
in 3DTVS technology will overcome this concern.

SCSH GB was significantly superior to EOB in terms of sample
adequacy and the diagnosis of endometrial pathologies. The
SCSH GB technique can be a reasonable alternative to EOB
in pre- and post-menopausal women aged 40 and older with
AUB.
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