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Superb Microvascular Imaging (SMI) - Doppler Technique in
the Evaluation of the Endometrial Polyp and Submucosal
Myoma in Postmenopausal Overweight Women
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ABSTRACT Objective: The aim of this study was to evaluate postmenopausal endometrial polyp (EP) and submucosal myoma (SMM) vas-
cularity with two-dimensional transabdominal ultrasonography (TAUSG) - Superb Microvascular Imaging (SMI) Doppler and to correlate with
histopathological findings. Material and Methods: 11 cases with postmenopausal bleeding and increased endometrial thickness were in-
cluded in the study. Endometrial vascularity was assessed by TAUSG with conventional and SMI Doppler and Vascularity Index (V1) was cal-
culated. The number of vessels and histopathological findings were correlated. Results: VI was 0.2 (0-2) + 0.6 in conventional colour Doppler,
0.2 (0-2) £ 0.6 in power Doppler, 2.5 (0-8) £ 3 in colour-SMI and 3.8 (0-12) = 4.2 in monochrome SMI. VI was found to be significantly lower
in the traditional Doppler group than the SMI Doppler group (p=0.018). Pathological examination revealed EP in 8 patients (72.7%) , SMM
in three patients (27.2%).In the comparison of the number of vessels observed in the VI and pathological sections, the rate of capturing the
vessels was significantly lower in the traditional, colour and monochrome SMI Doppler groups (p=0.03, p=0.07, p=0.016). In the correlation
between Body Mass Index and VI, VIs were found to be low in all cases and there were no statistically significant differences between the
traditional, colour and monochrome SMI Doppler measurements and weight measurements (p=0.2273, p=0.848, p=0.999). Conclusion: We
found that TAUSG-SMI Doppler may be not enough for imaging of lesion vascularity. Uterus is a deeply located organ so transabdominal route
may be not be a proper option in overweight women.
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Ultrasonography (USG) is an important diag- tional colour and power Doppler. The wall filter ex-
nostic method in the practice of gynaecology. The isting in conventional Doppler eliminates the inter-
evaluation of endometrial morphology with Doppler ference and tissue motion artefact, however reduces
sonography in addition to the two-dimensional USG the capture of low velocity flows.?
is important for the diagnosis of endometrial lesions.' Transvaginal USG (TVUSG) is typically used in
While the conventional colour Doppler is insufficient  the evaluation of the endometrial cavity. However,
to identify vessels smaller than 1 mm and flows lower analysis with transabdominal USG (TAUSG) may be
than 3-5 em/sec, power Doppler is useful in low flow  required in cases of large fibroids, pathologies in

imaging. which the uterus has a large size, virgo, vaginismus,
. . . . . 4
Superb Micro Vascular Imaging (SMI) is a new vaginal stenosis, etc.

Doppler technique. It displays low blood flow in ves- Post-menopausal endometrium is seen as an at-

sels with small diameters by eliminating the tissue rophic, thin echogenic line in two-dimensional

movement-related artefact compared to the conven- USG.> Endometrial polyp (EP) and submucosal
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myoma (SMM) can lead to bleeding in the post-
menopausal period, and it is important to evaluate
endometrial morphology and vascularity in diagno-
sis.

In this study, endometrial vascularity has been
evaluated with two-dimensional transabdominal
SMI-Doppler in the diagnosis of post-menopausal EP
and SMM, and the histopathological correlation of
the obtained results has been assessed.

CASE REPORT

A total of 11 women who applied to Usak University
Faculty of Medicine Training and Research Hospital
Gynaecology and Obstetrics Outpatient Clinic be-
tween March 2018 and June 2018 due to post-
menopausal bleeding were included in the study.
These patients were diagnosed with focal or diffuse
endometrial thickening in TAUSG and were per-
formed dilatation and curettage (D&C). All of pa-
tients did not receive hormone replacement therapy.

This study was approved by Usak University
Medical Faculty Ethics Committee with 75-07-03
number. Informed consent was obtained all patients.
The mean age of the patients was 55.18+6.03 (range
46-63), and their mean body mass index (BMI) was
29.71£3.9 kg/m? range (25.8-37.3). The cases were
considered overweight if BMI=25.0-29.9 kg/m?and
obese if BMI >30 kg/m? according to Turkish En-
docrinology and Metabolism Association Obesity Di-
agnosis and Treatment Guidelines.’

USG examination has been performed with
Toshiba Aplio 500 ultrasonography (Toshiba, Aplio
500, Tokyo, Japan) device on which the SMI Doppler
version was installed, using a 1-6 MHz convex probe,
in the Radiology Policlinic Ultrasonography Unit.
Video images of 5 to 12 seconds length, obtained by
scanning the lesion with TAUSG have been archived.

The endometrial thickness has been measured
from the thickest vertical section including two endo-
myometrial lines in the middle in the sagittal plane.
Endometrial morphology and vascular pattern have
been defined according to the International Endome-
trial Tumour Analysis (IETA) group criteria.*
Echogenicity, intracavitary fluid, midline and endo-
myometrial junction have been analysed in the mor-
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phological evaluation; single dominant vessel+
branching, multiple vessels of focal origin have been
analysed in the vascular pattern, and multifocal ori-
gin, complex vessels and circular flows have been
analysed in the endo-myometrial zone.

Endometrial vascularity has been defined in ac-
cordance with the International Ovarial Tumour
Analysis (IOTA) group criteria.* Accordingly, the en-
dometrial blood flow is divided into 4 categories:
Grade 1: No filling with colour, Grade 2: One or more
punctate colour coding in the endometrium, Grade 3:
One linear colour coding or multiple (>5) punctate
colour coding in the endometrium, Grade 4: Multiple
linear colour coding in the endometrium. Vascularity
index (VI) has been calculated by giving 1 point to
punctate vessels and 2 points to linear vessels.

The vascularization rating has been performed
separately with colour Doppler, power Doppler,
colour SMI (c-SMI) and monochrome SMI (mc-
SMI) USG methods. The recorded video images have
been evaluated by three radiologists and rated by their
consensus decision.

In order to identify the endometrial vessels in
pathological diagnosis, the sections have been pri-
marily scanned at small magnification (x40) and four
areas that were abound in vessels have been identi-
fied, then the micro-vessels in these four areas have
been counted at x200 magnification and the mean
vascular density (MVD) has been calculated. All
evaluations have been carried out by a single
pathologist.® The mean vascular density of en-
dometrial lesions were detected 7.9 (5-11.5) 2.4 in
histopathologic specimens.

Histopathological results have been compared
with the endometrial vascularity results obtained by
transabdominal conventional Doppler and SMI
Doppler methods.

The mean endometrial thickness was 12.3 (6-
22) £5.0. Endometrial echogenicity was hypere-
chogenic in all cases, and echogenicity was uniform
in 4 (36.3%) cases and non-uniform in 7 (63.6%)
cases.

According to the result of the pathological ex-
amination, 8 (72.7%) patients were diagnosed with EP
and 3 (27.2%) patients were diagnosed with SMM.
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TABLE 1: Morphology and vascular patern of endometrium.

Pathology Echogenicity
1 SMM Hyperechogenic-non uniform
2 SMM Hyperechogenic-non uniform
8 SMM Hyperechogenic-uniform
4 EP Hyperechogenic-non uniform
5 EP Hyperechogenic-uniform
6 EP Hyperechogenic-non uniform
7 EP Hyperechogenic-non uniform
8 EP Hyperechogenic-non uniform
¢ EP Hyperechogenic-non uniform
10 EP Hyperechogenic-non uniform
1" EP Hyperechogenic-uniform

Vascular pattern Endo-myometrial junction

Avascular Regular
Avascular Regular
Scattered, punctate Regular
Scattered, punctate Regular
Avascular Regular
Single dominant vessel Regular
Multifocal vessel Regular
Avascular Regular
Avascular Regular
Single dominant vessel Regular
Scattered, punctate Regular

SMM: Submucosal myoma, EP: Endometrial polyp.

Two of the three cases that were diagnosed with
SMM in the TAUSG-SMI vascular Doppler pattern
showed avascular pattern (66.6%), while one showed
dispersed punctate vessel (33.3%). The vascular pat-
terns observed in 8 cases with EP were single domi-
nant vessel (25%, n/8), dispersed punctate vessel
(25%, n/8), multifocal vessel (12.5%, n/8) and avas-
cular pattern (37.5%, n/8).

Endometrial morphology and vascular pattern
results are given in Table 1, while VI and MVD in
histopathological examination are given in Table 2.

Comparison of the Doppler methods and the
MVD observed in pathological cross-sections are
given in Table 3.

Conventional and SMI Doppler images of EP are
shown in Figure 1 while histopathological results of
EP and SMM are shown in Figure 2 and Figure 3.

I DISCUSSION

In this study, EP and SMM in aetiology of patients
with postmenopausal bleeding with increased en-
dometrial thickness have been identified. It has been
found that SMI Doppler is superior in detecting vas-
cularity in these lesions compared to conventional
Doppler in TAUSG, however this technique failed to
detect vascularity of endometrial lesions when com-
pared with histopathological examinations.

The uterus is a deeply located organ in the
pelvis, and its size is reduced in postmenopausal
cases. Considering that the BMIs of the patients were

108

TABLE 2: Vascularity index and mean vascular density.
c-viI P-VI  ¢c-SMIVI mc-SMIVI  MVD
1 SMM 0 0 0 0 55
2 SMM 0 0 0 0 65
3  SWM 0 0 8 8 5
4 EP 0 0 5 5 1
5 EP 0 0 0 0 1.5
6 EP 0 0 2 2 7
7 EP 0 0 7 9 7
8 EP 0 0 0 0 8.75
9 EP 0 0 0 0 5
10 EP 2 2 2 2 1
1 EP 0 0 4 4 8.75

SMM: Submucosal myoma, EP: Endometrial polyp,

SMI: Superb microvascular ima-ging, C-VI: Color vascularity index,

P-VI: Power vascularity index, ¢-SMI VI: Color SMI vascularity index,

mc-SMI VI: Monochrome SMI vascularity index, MVD: Mean vascular density.

TABLE 3: Histopathologic and Doppler findings.
Vi MVD
Doppler Mean (max-mintSD)  Mean (max-min£SD)
c-SMI 2.5(0-8) +3
me-SMI 3.8(0-12) +4.2 7.9 (5-11.5) +2.4
Color-Doppler 0.2 (0-2) 0.6
Power-Doppler 0.2 (0-2) 0.6

VI: Vascularity index, SMI: Superb microvascular imaging. c-SMI: Color SMI,
mc-SMI: Monochrome SMI, MVD: Mean vascular density.

in the overweight category, it is understood that in
conventional SMD Doppler techniques such as SMI
Doppler, it gets difficult to detect vascularity in en-
dometrial lesions due to the insufficiency of the
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A. Traditional Doppler
FIGURE 1: Doppler imaging of endometrial polyp vascularity.
SMI: Superb microvascular imaging.

P R
FIGURE 2: Endometrial polyp.
Endometrial polyp specimen consisted of single layer surface epithelium, edema-
tous and dens thicker wall stromal vessels, single layer and stratifiye epithelium
floored cystic-dilate gland structure (H&E x20).

Doppler echos for tissue penetration. The en-
dometrium thicknesses of our cases were 6-22 mm,
and the lesion sizes were small. We believe that the
small size of the lesions and thus the vascular struc-
tures also makes it difficult to detect vascularity by
TAUSG Doppler methods.

Even though today’s sonographic image quality
is increased with techniques such as high frequency
transducers and harmonic imaging, artefacts are still
observed in ultrasound images.’ Artefacts are com-
mon conditions in two-dimensional USG and

B. Color-SMI
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C. Monochrome-SMI

Doppler methods. They originate from reasons such
as the physical properties of ultrasound lights, hard-
ware limitation, patient physiology and operator er-
rors.’

A full bladder is recommended for standard
TAUSG, therefore an acoustic window is created for
the pelvic organs. The filled bladder pushes the in-
testines out of the pelvis and the pelvic organs are dis-
placed 5-10 cm away from the abdominal wall.'
Acoustic energy decreases uniformly in deep tissues.’
The fact that the uterus is a deeply located organ and
adjacent to intestines so the air forms being a diffi-
cult barrier to penetrate the ultrasound beam, more-
over the M. rectus abdominis muscle and midline

FIGURE 3: Submucosal myoma.

Submucosal myoma specimen consisted of regular shape fascicular smooth
muscle bundle separated by vascular connective tissue between endometrial tis-
sue fragments (H&E x20).
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adipose tissue induced artefacts prevent the clear vi-
sualization of deeply located organs in two-dimen-
sional TAUSG.’

Colour Doppler, one of the conventional
Doppler techniques, is insufficient to display all
Doppler spectrum due to artefacts such as colour con-
fusion, noise, etc. and is mostly used in echocardio-
graphy and vascular USG.!%!" Power Doppler is more
convenient in the evaluation of weak low-flow ves-
sels and ischemic areas due to advantages such as the
lack of colour confusion, high sensitivity in flow de-
tection, homogeneous background colour etc. how-
ever it is mostly used in the evaluation of superficial
organs such as thyroid, testicles, etc. as it is very sen-
sitive to motion artefacts.!®!! SMI Doppler is a tech-
nique that eliminates the artefact that develops due to
tissue movement, therefore, it provides superiority
over conventional Doppler methods by displaying
low velocity blood flows in vessels with small diam-
eters, so in the literature there are some studies re-
lated to strong diagnostic value of SMI-Doppler
technique in the vascular imaging of the organ lesions
such as; liver, skeletal muscle, thyroid, breast, pla-
centa etc.>!?

EPs are the benign focal enlargement of en-
dometrial glands, stroma and vascular structures.'*!*
They are typically benign lesions, however they can
show hyperplasia or malignant transformation at a
rate of 0.1%.'%!> They are responsible for 30% of
post-menopausal bleedings and multiple polyps are
seen in the post-menopausal period at a rate of
26%.'%!17 In polyp histopathology, endometrial glands
characteristically arranged parallel to the surface ep-
ithelium, glands are often dilated, spaced and differ-
ently shaped, and extracellular connective tissue
includes thin-walled stromal blood vessels.!3!*-

SMM is a type of myoma that results in bleeding
in the postmenopausal period.?’ In small magnifica-
tions in microscopic view, they are spindle-shaped,
smooth muscle cells forming right angles with each
other that are arranged in bundles. These muscle
bundles stretch and form vortex-shaped long dis-
tances. The cytoplasm of these spindle-shaped and
long cells is resmall pink fibres in Haematoxylin-
Eosin staining.”!
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The incidence of EP in case series with post-
menopausal bleeding and endometrial thickness of 5
mm and above is reported to be 30.1%/35.3% and
SMM 6%/2.9% respectively in the literature.’>?* Due
to the limited number of cases in our study, a rela-
tively high rate of SMM was found compared to the
literature.

SMM and EPs can be of different echogenicities
and sizes. Hypo-iso-hyperechogenic, heterogeneous,
mixed echogenic appearance in SMM cases and hy-
perechogenic appearance in EP have been reported in
the literature.?*® Similar to the literature, a hypere-
chogenic morphological appearance has been de-
tected in SMM and EP in our study.

Doppler vascular pattern is important in the eval-
uation of endometrial morphology. Cogendez et al.,
detected 80% single veins, 7.5% multiple veins, and
12.5% avascular appearance in EP cases in their
study.”” Alcazar et al., found that single vessel pattern
was compatible with EP in post-menopausal pa-
tients.” In several studies in the literature, the sensi-
tivity and positive predictive value (PPD) of single
vessel pattern for EP has been reported to be as 80 to
100% and 81.3 to 92.9%, respectively.?’*’ Kabil
Kucur et al., found sensitivity to be 66.7%, specificity
to be 98.2%, PPD to be 96.3% and negative predic-
tive value (NPD) to be 81.4% in single vessel pat-
terns in EP.! In our study, a single vessel pattern has
been observed in only 2 EP cases.

72.2% of SMM cases showed circular vessel
pattern while 27.8% showed multiple vessels in the
literature.?” Cil et al., reported that the circular or
semi-circular image was more demonstrative in
SMM compared to multiple vessel patterns.’° Co-
gendez et al., found the sensitivity and PPD of the cir-
cular vascular pattern for SMM to be 72% and 100%
while Cil et al., found these values to be 70.6% and
100%, respectively.?’** The sensitivity, specificity,
PPD and NPD of circular pattern was found to be
80%, 100%, 100% and 97.7%, respectively, in the
SMM cases, in the literature.! The circular vascular
pattern that was specific for SMM could not be de-
tected in our study. Failure to detect vascularity in
these cases can be explained by the smallness of the
lesions. In a study evaluating myoma vascularity with
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TAUSG-SMI Doppler, it was demonstrated by
histopathological correlation that vascularity was
more clearly evaluated in large-sized myomas.”

CONCLUSION

In conclusion, we found that TAUSG- SMI
Doppler may not be enough for vascular imaging
of EP and SMM in postmenopausal overweight
women. Transabdominal route, excessive BMI and
deeply located organ of uterus may be the factors
of this result.
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