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Abstract Original Research Article

The aim of this study to characterize the fertility in women using ultrasound through the uterine blood flow indices and
uterus dimension. The sample consisted of 100 women; 50 of them were infertile and the other 50 were fertile women
taken as control group. The result of this study showed that there is a significant difference between the fertile and
infertile women in case of the uterus length and size, the uterus width and blood flow indices showed inconclusive
result. The relationship of blood flow indices to uterine dimension showed a significant linear association between the
uterus length and PI and PSV for the infertile women. While it shows similar relationship with the uterus length and
area, and Pl and PSV (multiple regression). These relationships were reverse in case of the fertile and infertile. For the
infertile group there is an inverse linear relationship between the Pl and uterus length and direct linear relationship
between the PSV and uterus length. In case of fertile group there is a direct linear relationship between the Pl and the
uterus length (and uterus size) and inverse linear relationship between the PSV and uterus length and uterus size.
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INTRODUCTION However, criteria determined by transabdominal US

L . still are used frequently [2, 7, 9].
Ultrasonography is integral to assessing such q vl ]

women, and the transvaginal approach is now standard.
While the majority of transvaginal ultrasound scans will
provide a diagnosis, a proportion will remain non-
diagnostic. In these cases, if an intrauterine gestation
sac has been identified, this is classified as a pregnancy
of uncertain viability. If a pregnancy has not been
visualized either inside or outside the uterus, it is
described as a pregnhancy of unknown location. Neither
of these terms is a diagnosis; they simply describe the
diagnostic position at a moment in time.

The evaluation of infertility requires reliable,
diagnostically accurate, minimally invasive, efficient,
and cost-effective approaches. For the last several
decades, the evaluation of female infertility has
involved numerous and complex diagnostic modalities,
some of which are invasive or use ionizing radiation
and or contrast, such as hysterosalpingography,
hysteroscopy, and magnetic resonance imaging (MRI).
Meanwhile, ultrasound has matured into a modality that
can provide most—and often all—of the same
information necessary to diagnose or exclude anatomic
abnormalities of the female reproductive tract [10]. In
addition, ultrasound, as a real-time technique, provides
the practitioner with the opportunity to examine the
patient while she is being imaged. This combination of
imaging with the patient interview and physical
examination can yield information regarding focal pain
or lack of movement of organs unobtainable by other
imaging modalities [11, 12].

As pelvic ultrasound (US) was introduced in
the early 1980s, this new and noninvasive technique
allowed morphological assessment of the ovaries on
a wide scale. Sonographic appearance of polycystic
ovaries became an important criterion for PCOS
diagnosis [1-3]. In fact, many investigators now use
US as the sole criterion for diagnosis of this
syndrome [2-4]. Sonographically diagnosed polycystic
ovaries can be enlarged [5,6], contain an increased
number of follicles (5, 11/, or exhibit an increased
amount or density of stroma [1,8]. These characteristics
are sometimes used as a single parameter or are
combined [1,2,8]. At present, transvaginal
sonography with enhanced resolution is most
commonly wused for US evaluation of ovaries.

Doppler techniques provide images depicting
the vascularity and perfusion of the organs, providing
crucial additional information as part of the examination
of the female pelvis [11]. Finally, after introduction of
saline through an endometrial catheter, ultrasound can
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evaluate the endometrial cavity and the patency of the
tubes [13].

Evaluation of the uterus

The uterus is typically examined transvaginally
with a high-frequency transducer, after the patient has
emptied her bladder. The uterus is first imaged
longitudinally, along the sagittal plane with the cervix at
one end of the image and the fundus. This approach
then permits imaging of the endometrium, the
junctional zone between the endometrium and the
myometrium, and the echotexture and symmetry of the
myometrium [14]. The transducer is then rotated to
obtain a transverse view of the uterus so that it can be
evaluated from top to bottom. The uterus can be
measured in three dimensions from these two views.
The length measurement typically includes the cervix
unless the volume of the uterus is calculated [14].
Several studies support the advantages of 3D ultrasound
over 2D ultrasound [15, 16], hysteroscopy [17, 18],
hysterosalpingography [19, 20], and MRI for the
evaluation of uterine malformations [15]. The
diagnostic accuracy of both 3D ultrasound and MRI is
90% to 95% for detecting the specific type of uterine
anomaly [18, 21].

METHODOLOGY

This study will be achieved in different
hospitals and clinics in Sudan, the population of this
study are 100 patients. Transabdominal US was
performed using a G40 scanner with a 3.5- to 5-MHz
convex and a 6-to 10-MHz linear probe (Siemens
Ultrasound Mountain View, CA) with the conventional
full bladder technique and interpreted by an experienced
radiologist.

The data collected using data collection sheet
contain different variables: the patent information such
as age, weight and high while the measurement
information echogenicity, texture, size, blood flow
indicates and level of hormones.

Technique and protocol

The uterus represents the essential landmark of
pelvic anatomy. The main aspects that can be evaluated
through ultrasonography are:

The position. Usually the uterus has a mid-
central situation within the pelvis. A lateral position is
seldom encountered and it is realized around the axis of
the uterine isthmus. The anteverted-anteflexed uterus,
with the uterine body found in the vesico-uterine space,
is the most frequent situation compared with the
retrovertedretroflexed uterus, when the uterine body is
situated in the Douglas pouch.

The size. The following measurements are
obtained during the ultrasound evaluation of the uterus:
the length — the distance from the fundus to the internal
orifice of the uterus on a sagittal view; the width — the

maximum anterior-posterior distance measured in the
mid portion of the uterine body also on a sagittal view;
the thickness — the maximum distance measured at
the level of the uterine fundus on a transverse
view.

The shape. On a sagittal plane the uterus has a
pyriform shape: the superior two thirds correspond to
the uterine body and the inferior third to the cervix. The
uterine isthmus is identified where the uterine body and
cervix meet. On the transverse view the uterine body
has an oval shape, with a transverse long axis, while the
isthmus and the cervix have a round shape.

RESULTS

Table-1: The mean and standard deviation of the
age, blood flow indices and uterus dimensions for
fertile and infertile women

Variables Mean + SD Mean + SD
infertile Fertile

Age 30.2+7.1 28.8+7.3

Pl 0.79+0.4 0.82+0.3

RI 2.564+1.5 2.612+1.6
PSV 57.75+24.8 50.83+24.2
Uterus width 5.44+0.2 5.39+0.2
Uterus length 8.08+0.5 8.66+0.3
Uterus size 44.08+4.6 46.72+£3.2

Table-2: Independent t-test between the fertile and
infertile women for blood flow indices and uterus

dimensions

Variables p t
Pl 0.08 0.43
RI 0.73 0.17
PSV 0.70 141
Uterus width 0.29 1.28
Uterus length 0.001 7.12
Uterus size 0.026 3.33
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Fig-1: Scatter plot show an inverse linear
relationship between the uterus length and Pl of
infertile women
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Fig-2: Scatter plot show direct linear relationship
between the uterus length and PSV of infertile
women
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Fig-3: Scatter plot show direct linear relationship
between the uterus length and P1 of fertile women
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Fig-4: Scatter plot show direct linear relationship
between the uterus size and PI of fertile women
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Fig-5: Scatter plot show inverse linear relationship
between the uterus length and R1 of fertile women
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Fig-6: scatter plot show inverse linear relationship
between the uterus length and PSV of fertile women
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Fig-7: Scatter plot show inverse linear relationship
between the uterus size and PSV of fertile women

DiscussION

The main objective of this study was to
evaluate the characteristics of the infertility in the
infertile women by studying the difference between the
uterus size and blood flow in the fertile and infertile
women. As shown in Table 1. Which gives the mean
and standard deviation of blood flow indices and uterus
dimension, there is some variation between the fertile
and infertile women; these variation were significant at
p = 0.05 using t-test for uterus length and size and
inconclusive for the rest of the variables between the
two groups (Table 2.). This result dictate that the length
of the uterus which affected the size can be used to
differentiate between the fertile and infertile women
where it will be longer and larger in size in the fertile
women than the infertile because it host a fetus which
affects it is dimension regardless it is elasticity to go
back to normal after delivery.

Although these differences might not be
crucial in some situation; the relationship between the
uterus dimension and blood flow indices can give a
clear indication of the fertility. This study showed that
there is a significant linear relationship between the Pl
and uterus length as well as PSV for infertile women.
Where in case of Pl and uterus length there is an inverse
linear relationship in which the PI decreases by 0.59
units per each 1 cm of the uterus length starting from
5.6 as shown in Figure 1. PSV value show a significant
direct linear association with the uterus length where
the PSV increases by 22.1 units per each 1 cm of the
uterus length starting -120 (Figure 2). These results also
show that the blood flow indices (Pl and PSV) can be
estimated for the infertile women by using the uterus
width and length as follows: Pl = (-0.59x uterus length)
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+ 5.58 and PSV = (22.12x uterus length) - 120.92. RI
does not show any significant linear relationship with
the uterus dimension for this group.

For fertile women linear regression analysis
showed that there is a significant linear association
between the length and size of the uterus with the blood
flow indices with no role to the uterus width. For Pl
there is a direct linear relationship with uterus length
and size (multiple regressions) as shown individually in
Figure 3. and 4. where the PI increases by 0.89 units per
each 1 cm of the uterus length and by 0.08 units per
each 1 cm? of uterus size. This result showed that PI has
a different relationship with the uterus length
concerning fertility situation where it increases with the
length for the fertile women and decreases with the
length for the infertile one. The PI can be estimate for
the fertile women using the following equation PI =
(0.89 x uterus length) - 6.91 or Pl = (0.08x uterus size)
-2.89.

The PSV in the fertile grouped showed a
significant inverse linear relationship with the length
and the size of the uterus (multiple regression). Where
the PSV decreased by 64.4 units per each cm of the
uterus length (Figure 6) and decreased by 4.7 units per
each cm? of uterus size. This relationship were opposite
of the same relation in case of infertile women.
Similarly the PSV can be estimated using the uterus
length and size for the fertile women using the
following equations: PSV = (-64.41 x uterus length) +
608.71 or PSV = (-4.74x uterus size) + 272.39.

The RI index also has an inverse linear
relationship with the uterus length for the fertile group
where the RI decreased by 2.5 units per each 1 cm of
the uterus length and the RI can be estimated using the
uterus length using the following equation Rl = (-2.53%
uterus length) + 24.56. The RI index does not have
significant linear relationship with uterus dimension in
the infertile group as mentioned earlier; this is can be
used as characteristic for both group.

CONCLUSION

The result of this study showed that there is a
significant difference between the fertile and infertile
women in case of the uterus length and size, the uterus
width and blood flow indices showed inconclusive
result. The relationship of blood flow indices to uterine
dimension showed a significant linear association
between the uterus length and PI and PSV for the
infertile women. While it shows similar relationship
with the uterus length and area, and Pl and PSV
(multiple regression). These relationships were reverse
in case of the fertile and infertile.

For the infertile group there is an inverse linear
relationship between the PI and uterus length and direct
linear relationship between the PSV and uterus length.
In case of fertile group there is a direct linear

relationship between the PI and the uterus length (and
uterus size) and inverse linear relationship between the
PSV and uterus length (and uterus size).
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