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Abstract

Introduction: The perspective of gradually increasing availability of higher-end ultrasonography machines
having 3D volumetric imaging capacity in our country, it appears necessary to assess the credibility of routine
use of 3D sonographic imaging for uterine cavity evaluation in infertility patients and its additional advantages
in comparison to cost-effectiveness.

Methodology: This study, done including total 158 patients of different age groups referred to the Department
of Radio-diagnosis, Vivekananda Institute of Medical Sciences, Ramakrishna Mission Seva Pratishthan,
Kolkata, West Bengal for radiological evaluation of infertility. All of these patients were imaged by
conventional 2D and 3D volumetric ultrasound. Among these, 139 subjects further underwent
Hysterosalpingography, 27 underwent Hystero-laparoscopy and 2 subjects were imaged with MRI.

Results: After final possible diagnosis, 12% of the infertile patients were detected to have uterine cavity
abnormalities, among which 7.59% were Mullerian Duct Anomalies and 4.43% were other kind of endometrial
or sub-endometrial pathology. Again, among the Mullerian Duct anomalies, most common was Arcuate uterus
(3.8% of the study population) followed by Septate / Sub-septate uterus (1.9% of the study population). 2D
USG, being incapable of imaging of uterus in coronal plane, could only detect 7 abnormal uterine cavities (37%
of total 19) with one misdiagnosis, whereas 3D volume Ultrasound detected 18 abnormal cavities (95% of total)
with 100% sensitivity and specificity in cases of Mullerian Duct Anomalies unquestionably proving the
advantages of 3D USG over 2D USG for detection of uterine cavity pathologies.

Conclusion: Thus, the present work strongly supports the already proposed role of 3D USG in the diagnosis of
uterine cavity abnormality, especially for congenital Mullerian duct abnormalities, and its clear benefits over the
conventional 2D scan.
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Introduction

Infertility is defined as “a disease of the infertility is gradually increasing in India due to

reproductive system defined by the failure to
achieve a clinical pregnancy after 12 months or
more of regular unprotected sexual intercourse”
(WHO-ICMART glossary) [1]. The problem of
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various demographical as well as etiological
factors. Among the important causes of infertility,
different abnormalities of uterine cavity are some
of the most important factors, for which medical
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and surgical management is likely to improve the
fertility rate [1]. The common uterine cavity
abnormalities resulting in infertility are congenital
mullerian duct anomalies, endometrial adhesions
and Asherman’s Syndrome, endometrial polyps or
sub-mucosal fibroids distorting the uterine cavity,
endometriosis, endometrial hypoplasia, chronic
endometritis etc. For imaging and evaluation of
these pathologies, various radiological modalities
are available starting from transvaginal 2D
ultrasound, hysterosalpingography,
sonohysterography etc. up to modern evaluation
techniques like MRI scan, however ultrasound has
proved to be the least expensive, least invasive and
most readily available imaging tool for day-to-day
clinical practice [2-7].

Traditional views of the uterus and endometrium on
2-dimensional (2D) sonography are usually limited
to sagittal and transverse images of the uterus. This
is due to inherent limitations of the scan planes that
can be obtained with trans-abdominal and trans-
vaginal transducers and the limited mobility of the
trans-vaginal probe during trans-vaginal
sonography. With 3D volume imaging’ any desired
plane through the uterus can be obtained regardless
of the original scan plane of acquisition so that the
uterus and endometrium can be imaged in the
coronal plane [8-11]. Investigators have shown
additional findings on the coronal images that
cannot be appreciated by traditional views. This
view is essential for evaluating the uterine contour
for anomalies [10, 11] and for proper three-
dimensional orientation of other abnormalities
related to uterine cavity.

Although 3D volume imaging techniques have
become routine in computed tomography and
magnetic resonance imaging, and their clinical
value is well appreciated, it has only been more
recently that these techniques have become
available in the field of sonography. With 3D
sonography, a volume rather than a single image
plane is acquired, stored, reformatted, and analyzed,
showing any arbitrary plane needed. Using a multi-
planar display, 3 perpendicular planes are displayed
simultaneously, and correlation among these planes
can be obtained [10, 12]. Earlier Jurkovic et al. [11]
in 1995 established in their study that there is
complete agreement between three-dimensional
ultrasound and hysterosalpingography in classifying
the uterus as normal or abnormal and three-
dimensional ultrasound is superior to that of two-
dimensional ultrasound. Similarly, Raga et al. [13]
in 1996 in their study concluded that patients with
Mullerian anomalies, 3D US examination of the
endometrial ~ cavity correlated well  with
hysterosalpingography as well as the external
uterine configuration observed by laparoscopy and
the technique may be used reliably in an office
setting to diagnose and classify Mullerian
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anomalies. Ghi et al. [14] after their study in the
year 2009 argued that volume transvaginal
ultrasound appeared to be extremely accurate for
the diagnosis and classification of congenital
uterine anomalies and may very well become the
only mandatory step in the assessment of the
uterine cavity in patients with a history of recurrent
miscarriage. And in recent year Bermejo et al. [15]
concluded after their study in 2010 that there was
high degree of concordance between 3D ultrasound
and MRI in the diagnosis of uterine malformations,
the relationship between cavity and fundus being
visualized equally well with both the techniques.
Many other workers from different countries have
also done many studies in this regard, but till now,
not much studies have been done with 3-
dimensional sonographic assessment of uterine
cavity in the Indian scenario.

In this context with the perspective of gradually
increasing availability of higher-end
ultrasonography machines having 3D volumetric
imaging capacity in our country, it appears
necessary to assess the credibility of routine use of
3D sonographic imaging for uterine cavity
evaluation in infertility patients and its additional
advantages in comparison to cost-effectiveness. So,
by evaluating a series of patients undergoing pelvic
sonography with routine 2D as well as 3D
reconstructed images of the endometrial cavity in
the coronal plane, this work tried to assess the
additional information shown in this plane and have
corroborated the findings with other diagnostic
modalities whenever available so that the issue of
routine use of this imaging modality can better be
answered.

Aims & Objectives: The aim of this study is to
establish the role of 3D transvaginal
ultrasonography in the evaluation of various uterine
cavity abnormalities in infertile patients in local
population.

Materials and Methods

Study Design: In the scheduled one year study
period, from May, 2014 to April, 2015, total 161
patients referred to the Department of Radio-
diagnosis, Vivekananda Institute of Medical
Sciences, Ramakrishna Mission Seva Pratishthan,
Kolkata, West Bengal for radiological evaluation of
infertility in the age group of 20 to 40 years, both
the primary infertility cases and secondary
infertility cases with or without previous history of
caesarean section or dilatation & curettage were
prospectively enrolled in the study and were
subsequently subjected to first 2D and then 3D
transvaginal sonography done by the researcher.
Referred secondary infertility patients having
history of any uterine surgical procedures other
than caesarean section or dilatation & curettage for
previous miscarriage; patients having history of
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failed attempt of transvaginal sonography due to
any reason and the patients who were not willing to
be part of the study or didn’t give consent for
transvaginal USG were not enrolled for the study.

Among the 161 patients, in 3 patients, optimum 3D
volumetric data could not be acquired, in 2 patients
due to multiple intramural fibroids with gross
distortion of the uterus and uterine cavity and in the
other patient due to anteverted retroflexed small
uterus having a position unsuitable for acquiring
3D data. So, after exclusion of these 3 patients, the
total number of study population became 158.

In these total 158 patients, 139 patients underwent
hysterosalpingography, 98  patients  before
acquiring the USG data and the rest 41 after USG
examination. The hysterosalpingograms were
reported by different radiologist unaware of USG
findings and the HSG images were not available to
the researcher while doing the USG. All the
patients having abnormal HSG and/or USG
findings were subsequently subjected to
Hystero/Laparoscopy or MRI as gold standard
diagnostic tool, however it was observed that due
to high cost and inability to have any therapeutic
manoeuvre in case of MRI, clinicians in the said
institute preferred hystero-laparoscopy over MRI in
infertility patients. In the present study, MRI
imaging was done only in two subjects included in
the study, one from the same institute for
evaluation of lower abdominal pain, and other from
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outside to evaluate provisionally diagnosed
unicornuate uterus. So, though initially it was
proposed in the protocol that correlation of 3D
USG will be tried with MRI if adequate number of
MR images would have been available, practically
it was not possible due to unavailability of adequate
number of MRI scans. Excluding these 139
patients, rest 19 patients were examined only by
USG, which showed no detectable abnormality and
no further investigations were advised.

Methodology

All the patients were examined by Voluson ES8
Expert ultrasound machine (Make: GE Medical
Systems, Serial no: D00203, System ID:
083037600019111), first trans-abdominally
through trans-vesical window, and then trans-
vaginally both in 2D mode and then in 3D
volumetric mode. Trans-abdominal scans were
done by 4C-D (2 — 5 MHz) sector probe and the
transvaginal scans by RIC 5-9 D (4-9 MHz) endo-
cavitory probe (Fig. 2), having automated 3D
volume acquisition property, commonly termed as
“volume probe”. It contains a mechanized drive
within its assembly. When these probes are
activated, the transducer elements automatically
sweep through the operator-selected region of
interest (volume “box”) while the probe is held
stationary, with the help of a mechanical motor
system within the terminal part of the probe itself

(Fig.1).

Figure 1: Endo-cavitory probe with 3D volumetric mechanism

The speed of this sweep can be determined by the operator. A slower speed yields the higher resolution because
the number of 2D slices within the acquired volume could be maximized. Thus, the larger the volume box, the
longer the acquisition time. Longer acquisition time is not a limiting factor in case of gynecological volume
imaging in comparison to obstetric imaging due to static property of pelvic organs [16].
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Figure 2: Trans-abdominal and Endo-cavitory volume probes used in this study

The researcher obtained trans-vaginally between
three to five static volumes of the uterus, with a
quality ranging from medium to high. The volume
data when stored digitally took around 30 to 50 MB
of hard drive space. Initially the uterus was
visualized on 2D ultrasound in a strict mid-sagittal

view, adjusting the capture window to obtain the
optimal 3D volume.

The volume was then obtained using a sweep angle
of 100° to 120° from one side of the uterus to the
other, bisecting the capture plane (Figure 3).

RIC6-12-D/GYN  MI 0.9 RKMSP, KOLKATA

41cm/1.0/59Hz Tis 0.1

12.08.201411:34:28 AM
UTERUS

Figure 3: Obtaining 3D volume data in multi-planar image taking mid-sagittal plane as reference and
getting 3D image of uterus in coronal plane

In cases with anomalies resulting in a large transverse uterine diameter or normally widened fundus of the
uterus, the volume was obtained from a transverse plane so that both uterine cornua could be visualized in the
3D coronal image, so that to allow better estimation of the cavity/fundus relationship in the 3D reconstruction.
In these cases, for evaluation of lower uterine body and cervix, a separate volume was taken [15].
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RIC6-12-D/GYN Ml 0.9 RKMSP, KOLKATA
5.8cm/1.0/50Hz Tis 0.1 .05. Gl

: i
Figure 4: Widened fundus in a sub-septate uterus needed fundal volume to be obtained from taking
transverse section of uterus as reference plane.

The volumes were manipulated so that a
satisfactory surface rendered image was obtained of
the fundus and uterine cavity as well as the cervical
canal.

When a mid-sagittal plane was used to capture the
volume, the rendering box in Window A (capture
image) was adjusted to include the uterine fundus
and the green rendering line was adjusted tracing
the sagittal curved plane of the uterine cavity so
that the line was located on the endometrium, and
simultaneously checking in Window B that the
plane is in the midline (Figure 4). Unlike older
machines, newer Ultrasound machines are
equipped with capability of changing the curvature
of the green rendering line according to the
sonographer’s choice, so that it becomes a lot
easier to align the rendering line with the curved

endometrial cavity. In cases of studying the cervix
separately the rendering box and the green lines
were adjusted accordingly. When the volume was
obtained from a transverse plane, both uterine
horns were included in the rendering box and the
green line was adjusted so that a good quality
image showing both cavity and fundus was
obtained in the rendered view. Luminosity and
contrast curves were adjusted for both multi-planar
and rendered images, as well as for threshold and
transparency.

The uterus was then imaged in 4D VCI Omni view
mode (Fig. 5), where the plane of 3D volume
rendering could be manipulated completely as per
user’s choice as line, curve, polyline or trace (Fig.
3) — so that the rendering line could be matched and
aligned exactly like that of endometrial lining.

RIC6-12-D/GYN MI 1.1 RKMSP, KOLKATA
57cm/1.3/1.8Hz TIs 0.1

12.08.201411:35:5

Figure 5: Using VCI Omni view with curved plane of reconstruction
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In the present study, the endometrial rendering was
mostly done by “curve” plane reconstruction and
the slice thickness was kept in either 2mm or 4mm
range. With use of this newer VCI Omni View
mode, it was possible to image most of the uterus
within a single volume completely from fundus to
cervix and having almost perfect reconstruction
plane aligned to the endometrial cavity. The 3D

e-ISSN: 0976-822X, p-ISSN: 2961-6042

volume rendered image was seen in real time and
necessary manipulations regarding appropriate
positioning and volume angles could be achieved.
The post-acquisition processing was also done
whenever appropriate after the patient was released
[17-19]. The post-processing in a sagittal uterine
volume data with the Omni View “Trace” method
also gave images like virtual hysteroscopy.

|
,,)/ UTERUS 30

v

g Y

Figure 6: Normal uterine cavity demonstrated on Hysterosalpingography and 3D Ultrasonography. In 3D
USG taken in static 3D Protocol or by VCI Omni View (Left lower image), post processing is possible to
obtain coronal view of uterus with beautiful demonstration of uterine cavity and fundal contour.

Basak et al.

International Journal of Current Pharmaceutical Review and Research

124



International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

Figure 7: Sub-septate uterus. 2D USG showing two separate endometrial echoline in transverse section
separated by myometrium like tissue initially diagnosed it as Bicornuate uterus, however HSG and 3D
USG made the correct diagnosis of Sub-septate uterus.

Figure 8: Sub-mucosal fibroids. 2D USG only detected endometrial thickening, but 3D USG in HSG, both
showed the sub-mucosal fibroids in left lateral and superior wall of uterine cavity. Hysteroscopic removal
was done.
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Results

Among the total 158 infertility patients [Fig. 9]
within this study, the age distribution was: 4
patients in the age group of 18 to 20 year, 45 in the
age group of 21 to 25 years, 53 patients between 26
to 30 years, 43 patients between 31 to 35 years and
13 patients were above 35 years of age. Again,
among the 158 patients, the number of primary
infertility patients was relatively more than the
secondary infertility group. Total 121 patients
presented with primary infertility, whereas only 37
patients presented with the history of secondary
infertility. After the final possible imaging, among

e-ISSN: 0976-822X, p-ISSN: 2961-6042

the 158 patients, 139 patients were diagnosed to
have normal uterine cavity, rest 19 were diagnosed
to have either any Mullerian duct abnormality or
any endometrial or sub-endometrial pathology.

The subjects were classified into six main groups:

1. No detectable uterine cavity abnormality: n =
139

Arcuate Uterus: n =6

Septate or Sub-septate uterus: n =3

Other Mullerian Duct abnormality: n = 3
Mucosal / Sub-mucosal pathology: n = 4
Endometrial adhesion: n =3

ARl N

Total Subjects (n = 158)

M No detectable abnormality

M Arcuate Uterus

M Septate or Sub-septate uterus

M Other Mullerian Duct
abnormality

M Mucosal / Sub-mucosal
pathology

i Endometrial adhesion

Figure 9: Distribution of the study participants

Among the imaging modality used; 2D USG, 3D
USG and hysterosalpingography were compared on
their own as well as with each other in terms of
abnormality  detection, relative  sensitivity,
specificity, predictive values and inter-modality
agreement taking hystero-laparoscopy or MRI as
the gold standard for confirmation of the
abnormalities in available cases.

2D USG detected total 7 abnormal uterine cavities
among 158 total scans (prevalence 4.43% with 0.95
confidence interval 1.22%to 7.64%), among which
it misdiagnosed one Septate uterus as Bicornuate
uterus. Hysterosalpingography itself detected 21

Basak et al.

abnormalities in uterine cavity among the 139
subjects in whom it was done (detection prevalence
being 15.11% with 0.95 confidence interval 9.2%
to 21.1%), having misinterpreted one normal
uterine cavity for an arcuate uterus and falsely
detecting one intrauterine filling defect and 3D
Ultrasonography was done in all 158 subjects,
detected 18 abnormal uterine cavities with
detection rate of 11.39% and 0.95 confidence
interval from 6.44% to 16.35%.

It also failed to detect a case of tubercular
endometritis subsequently confirmed by hystero-
laparoscopy.
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75% 80% 85% 90%

95% 100%

Figure 10: Abnormality detection rate in Hysterosalpingography, 3D Ultrasonography and 2D
Ultrasonography

Thus, it was observed that abnormality detection
rate were comparable in Hysterosalpingography
and 3D Ultrasonography, but 2D Ultrasonography
lagged a way behind for detection of uterine cavity
abnormalities [Table 10].

Then inter-modality agreement for different
abnormality detection was calculated between 3D
USG and other two  modalities, 1i.c.
Hysterosalpingography and 2D USG and between
3D USG and gold-standard as Hystero-laparoscopy
by “Kappa statistics”. The subjects were again
classified into six groups as before (1.No detectable
uterine cavity abnormality, 2.Arcuate Uterus,
3.Septate or Sub-septate uterus, 4.0ther Mullerian
Duct abnormality, 5.Mucosal/Sub-mucosal
pathology and 6.Endometrial adhesion) and kappa
values calculated as un-weighted method in 6 by 6
table. The agreement was categorized into strong

(Kappa value 0.7 or more), good (0.5 to 0.7), fair
(0.3 to 0.5) and poor (less than 0.3). Then
sensitivity, specificity and predictive values of each
diagnostic modality were calculated separately for
detection of Mullerian Duct anomalies and other
endometrial or uterine cavity pathologies by 2 by 2
table analysis. Finally, sensitivity, specificity and
predictive values of each diagnostic modality were
calculated. The values were calculated for 2D
USG, 3D USG and HSG separately for Mullerian
duct abnormalities and for endometrial and sub-
mucosal pathologies.

The cases were taken to be true positive when they
were confirmed by either Hystero-laparoscopy or
by MRI, which are taken to be gold-standard for
the diagnosis. So only 28 subjects were taken into
account for these calculations where either of these
two modalities was available.

Table 1: 2D USG in Detection of Mullerian Duct Abnormality

Abnormality present

Abnormality absent

Detected 4

0

Not detected 3

21

The calculated sensitivity is57.14% (0.95 CI 18.41% - 90.10%), Specificity is 100% (0.95 CI 83.89% -
100.00%), positive predictive value 100% (0.95 CI 39.76% — 100.00%) and Negative predictive value 87.50%

(0.95 CI 67.64% - 97.34%).

Table 2: 2D USG in Detection of Endometrial / Sub-Mucosal Pathology

Abnormality present

Abnormality absent

Detected

0

Not detected

21

The calculated sensitivity is 42.86% (0.95 CI 9.90% - 81.59%), Specificity is 100% (0.95 CI 83.89% -
100.00%), and positive predictive value 100% (0.95 CI 29.24% — 100.00%) and Negative predictive value

84.00% (0.95 CI 63.92% - 95.46%).
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Table 3: 3D USG in Detection of Mullerian Duct Abnormality:

Abnormality present

Abnormality absent

Detected

7 0

Not detected

0 21

The calculated sensitivity is 100.00% (0.95 CI 59.04% - 100.00%), Specificity is 100.00% (0.95 CI 83.89% -
100.00%), and positive predictive value 100.00% (0.95 CI 59.04% — 100.00%) and Negative predictive value

100.00% (0.95 CI 83.89% - 95.46%).

Table 4: 3D USG in Detection of Endometrial / Sub-Mucosal Pathology:

Abnormality present

Abnormality absent

Detected

6 0

Not detected

1 21

The calculated sensitivity is 85.71% (0.95 CI
42.13% - 99.64%), Specificity is 100.00% (0.95 CI
83.89% - 100.00%), and positive predictive value
100.00% (0.95 CI 54.07% - 100.00%) and
Negative predictive value 95.45% (0.95 CI 77.16%
- 99.88%).

Discussion

In the study population of 158, total 12 patients (n
= 12, 7.59% of total study population) were
diagnosed to have Mullerian duct abnormality, and
7 patients (n = 7, 4.43% of total study population)
were diagnosed to have different kind of
endometrial or sub-mucosal pathology. Thus
around 12% patients (n = 19) were detected to have
uterine cavity abnormality.

Among the Mullerian duct abnormalities, the most
common was arcuate uterus (n = 6, 3.8% of study
population), the second most common abnormality
being Septate / Sub-septate uterus (n = 3, 1.9% of
study population). Other detected Mullerian
abnormalities comprised of rest 3 cases of
congenital uterine abnormality.

Sotirios et al. [20] in their large-scale analysis of
different studies published at different times
published in 2008 found that the prevalence of
congenital uterine anomalies is 6.7% [95%
confidence interval (CI), 6.0-7.4] in the general
population, 7.3% (95% CI, 6.7-7.9) in the infertile
population and 16.7% (95% CI, 14.8-18.6) in the
population having history of recurrent miscarriage.

The present study also showed the prevalence of
congenital uterine abnormality in the southern
region of West Bengal to be very much similar. In
their study they found that arcuate uterus is the
commonest anomaly in the general and recurrent
miscarriage population whereas the septate uterus
is the commonest anomaly in the infertile
population. Though the present study does not
divide the infertile population into infertility and
recurrent miscarriage group, the most common two
types of abnormality were the same i.e. Arcuate
and Septate / Sub-septate uterus respectively [21,
22]. Fatemi et al. [7] in 2010 in their study done in
a total population of 678 infertile patients found

Basak et al.

that the prevalence of uterine cavity abnormality
including endometrial polyp, submucosal fibroids,
adhesion, septae etc. in infertility patients was
around 11%. The present study also matched the
data showing a total prevalence of uterine cavity
abnormality around 12% in the study group. In
regard of comparison of efficacy between 2D and
3D ultrasonography, the researcher found
undoubted superiority of 3D USG in detection of
abnormalities of uterine cavity.

2D USG detected total 7 abnormal uterine cavities
among the total 19 abnormal cavities (near about
37% of total), among which it misdiagnosed one
Septate uterus as Bicornuate uterus. Though 3D
USG also failed to detect a case of tubercular
endometritis subsequently confirmed by hystero-
laparoscopy, it was able to diagnose correctly 18
cases of uterine cavity abnormality among the total
19 abnormal uterine cavities (approximately 95%
of total).

There were no false positive cases for 2D USG
showing a specificity and positive predictive value
of 100% in diagnosis of both congenital uterine
abnormality as well as the endometrial/Sub-
mucosal pathology emphasizing the negligible
chance of falsely diagnosing abnormality in a
normal cavity, and the necessity of further
definitive work up when the cavity is abnormal by
2D sonography. However the sensitivity of 2D
USG was very much less (for congenital
abnormality 57.14% and for mucosal/sub-mucosal
pathology 42.86%).

In comparison, 3D USG showed very good
sensitivity and specificity for diagnosis of both
congenital anomalies as well as endometrial / Sub-
mucosal  pathologies. It showed complete
agreement with the definitive diagnostic tests for
diagnosis  of  congenital = Mullerian  duct
abnormalities with 100% sensitivity and specificity.
For mucosal abnormality detection also, it achieved
85.71% sensitivity and 100% specificity proving its
diagnostic capabilities in this regard. Finally, the
calculated kappa of 3D USG with the definitive
diagnostic modality Hystero-laparoscopy showed
strong agreement between these two modalities
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(kappa value 0.947). According to our data, 2D
Ultrasonography showed a very high positive
predictive value proposing high chance of having
definite uterine cavity abnormality in cases of an
abnormal 2D USG finding, and necessity for
further evaluation. However it missed significant
number of uterine cavity abnormality showing a
high number of false negative cases. So it seems
very necessary to include 3D USG scanning as a
routine imaging modality for evaluation of uterine
cavity to detect that set of abnormalities. When
compared to the definite diagnostic modality like
Hystero-laparoscopy, 3D USG showed excellent
concordance of finding with approximately near
total agreement [23].

The most widely used imaging for diagnosis of
uterine cavity pathology in the study area,
Hyterosalpingography, gave two false positive
results, for which the patient had to undergo
additional imaging, the correct diagnoses being
already proposed by 3D USG. However, 3D USG
also failed to detect a case of tubercular
endometritis, which was detected by HSG, possibly
due to the better appreciation of subtle endometrial
irregularities in a contrast distended uterine cavity.
Both of these two techniques have their unique
added advantages, i.e. assessment of fallopian tube
luminal morphology and their patency in HSG and
evaluation of myometrium and extra-uterine other
pelvic soft tissue pathologies in 3D USG,
proposing the importance of individualized choice
of these modalities according to the clinical
scenario. This study showed comparable efficacy
of these two modalities in detection of endometrial
and sub-mucosal pathology, but in the question of
detection of congenital Mullerian duct abnormality,
3D USG undoubtedly scores ahead of HSG,
supposedly due to its unique ability to visualize
uterine fundal contour.

The limitation of this study was the smaller size of
population. Definite recommendations about the
efficacy of different imaging modalities needs a
larger scale study in a larger population area.
Another limitation of this study was limited
number of Hystero-laparoscopic or histo-
pathological correlation. Definitive evaluation were
only done in cases of detectable abnormality in
either 3D USG and/or Hysterosalpingography, thus
the distant possibility of missing an abnormality by
both 3D USG and HSG could not be totally ruled
out.

Conclusion

Infertility, being a growing concern in modern day
Gynaecology, needs proper and precise evaluation
of the uterine cavity as uterine cavity abnormalities
has been proved to be among the major and
correctable cause of the same. There was near
complete agreement of 3D USG findings with other
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commonly used imaging modality like
Hysterosalpingography ~ or  more  definitive
diagnostic modality like Hystero-laparoscopy.
Though correlation with MRI was not statistically
possible due to inadequate number of MRI
performed, in the 2 cases, where MRI was done,
the findings of uterine cavity perfectly matched
with 3D USG finding. Thus, the present work
strongly supports the already proposed role of 3D
USG in the diagnosis of uterine cavity abnormality,
especially for congenital Mullerian  duct
abnormalities, and its clear benefits over the
conventional 2D scan.

References

1. Zegers-Hochschild F, Adamson GD, de
Mouzon J, Ishihara O, Mansour R, Nygren K,
Sullivan E, van der Poel S; International
Committee for Monitoring Assisted
Reproductive  Technology; World Health
Organization. The International Committee for
Monitoring Assisted Reproductive Technology
(ICMART) and the World Health Organization
(WHO) Revised Glossary on  ART
Terminology, 2009. Hum Reprod. 2009
Nov;24(11):2683-7. doi: 10.1093/humrep/de
p343. Epub 2009 Oct 4. PMID: 19801627.

2. The American Fertility Society classifications
of adnexal adhesions, distal tubal occlusion,
tubal occlusion secondary to tubal ligation,
tubal pregnancies, miillerian anomalies and
intrauterine adhesions. Fertil Steril. 1988
Jun;49(6):944-55. doi: 10.1016/s0015-
0282(16)59942-7. PMID: 3371491.

3. Stampe Serensen S. Estimated prevalence of
miillerian anomalies. Acta Obstet Gynecol
Scand. 1988;67(5):441-5. doi: 10.3109/00016
348809004257. PMID: 3265253.

4. Acién P. Reproductive performance of women
with uterine malformations. Hum Reprod.
1993  Jan;8(1):122-6. doi: 10.1093/oxford
journals.humrep.al37860. PMID: 8458914.

5. Clifford K, Rai R, Watson H, Regan L. An
informative protocol for the investigation of
recurrent miscarriage: preliminary experience
of 500 consecutive cases. Hum Reprod 1994;
9: 1328-1332.

6. Raziel A, Arieli S, Bukovsky I, Caspi E, Golan
A. Investigation of the uterine cavity in
recurrent  aborters.  Fertil ~ Steril. 1994
Nov;62(5):1080-2. doi: 10.1016/s0015-
0282(16)57080-0. PMID: 7926124.

7. Fatemi HM, Kasius JC, Timmermans A, van
Disseldorp J, Fauser BC, Devroey P,
Broeckmans FJ. Prevalence of unsuspected
uterine cavity abnormalities diagnosed by
office hysteroscopy prior to in vitro
fertilization. Hum Reprod. 2010
Aug;25(8):1959-65. doi: 10.1093/humrep/de
q150. Epub 2010 Jun 22. PMID: 20570971.

International Journal of Current Pharmaceutical Review and Research

129



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

14.

15.

16.

Basak et al.

Rumack C. M., Wilson S. R., Charbneau J. W.,
Levine D. Physics of Ultrasound, Three
Dimensional  Ultrasound. In: Diagnostic
Ultrasound. 4th ed.: Elsevier; 2011. p16.
Callen, P.W. Ultrasound evaluation of the
uterus. In: Ultrasonography in Obstetrics and
Gynecology. 5th ed.: Elsevier; 2011. p. 925-
927.

Balen FG, Allen CM, Gardener JE, Siddle NC
and Lees WR. Three-Dimensional
reconstruction of ultrasound images of the
uterine cavity. Br J Radiol 1993;66: 588-591.
Jurkovic D, Geipel A, Gruboeck K, Jauniaux
E, Natucci M, Campbell S. Three-dimensional
ultrasound for the assessment of uterine
anatomy and detection of congenital
anomalies: a comparison with
hysterosalpingography and two-dimensional
sonography. Ultrasound Obstet Gynecol. 1995
Apr;5(4):233-7. doi: 10.1046/j.1469-0705.19
95.05040233.x. PMID: 7600203.

Callen, P.W. The role of three-dimensional
Ultrasound in the evaluation of the fetus. In:
Ultrasonography in Obstetrics and
Gynecology. 5th ed.: Elsevier; 2011. p. 830-
835.

Raga F, Bonilla-Musoles F, Blanes J, Osborne
NG. Congenital uterine anomalies: diagnostic
accuracy of three-dimensional ultrasound.
Fertil Steril 1996; 65: 523-528.

Ghi T, Casadio P, Kuleva M, Perrone AM,
Savelli L, Giunchi S, Meriggiola MC, Gubbini
G, Pilu G, Pelusi C, Pelusi G. Accuracy of
three-dimensional ultrasound in diagnosis and
classification of congenital uterine anomalies.
Fertil Steril. 2009 Aug;92(2):808-13. doi:
10.1016/j.fertnstert.2008.05.086. Epub 2008
Aug 9. PMID: 18692833.

Bermejo C, Martinez Ten P, Cantarero R, Diaz
D, Pérez Pedregosa J, Barrén E, Labrador E,
Ruiz Loépez L. Three-dimensional ultrasound
in the diagnosis of Miillerian duct anomalies
and concordance with magnetic resonance
imaging. Ultrasound Obstet Gynecol. 2010
May;35(5):593-601. doi: 10.1002/uog.7551.
PMID: 20052665.

Bega G, Lev-Toaff AS, O'Kane P, Becker E Jr,
Kurtz AB. Three-dimensional ultrasonography

17.

18.

19.

20.

21.

22.

23.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

in gynecology: technical aspects and clinical
applications. J Ultrasound Med. 2003
Nov;22(11):1249-69. doi: 10.7863/jum.2003.
22.11.1249. PMID: 14620897.

Steiner H, Staudach A, Spitzer D, Schaffer H.
Three-dimensional ultrasound in obstetrics and
gynaecology: technique, possibilities and
limitations. Hum Reprod. 1994 Sep;9(9):1773-
8. doi: 10.1093/oxfordjournals.humrep.al3
8793. PMID: 7836537.

Nelson T, Downey D, Pretorius D, Fenster A.
Three-Dimensional Ultrasound. Philadelphia,
PA: Lippincott Williams & Wilkins; 1999.
Nelson TR, Pretorius DH, Hull A, Riccabona
M, Sklansky MS, James G. Sources and
impact of artifacts on clinical three-
dimensional ultrasound imaging. Ultrasound
Obstet Gynecol. 2000 Sep;16(4):374-83. doi:

10.1046/j.1469-0705.2000.00180.x. PMID:
11169316.
Saravelos SH, Cocksedge KA, Li TC.

Prevalence and diagnosis of congenital uterine
anomalies in women with reproductive failure:
a critical appraisal. Hum Reprod Update. 2008
Sep-Oct;14(5):415-29. doi:
10.1093/humupd/dmn018. Epub 2008 Jun 6.
PMID: 18539641.

Raziel A, Arieli S, Bukovsky I, CaspiE, Golan
A. Investigation of the uterine cavity in
recurrent aborters. FertilSteril 1994; 62:1080—
1082.

Clifford K, Rai R, Watson H, Regan L. An
informative protocol for the investigation of
recurrent miscarriage: preliminary experience
of 500 consecutive cases. Hum Reprod 1994;
9:1328-1332.

Randolph JF Jr, Ying YK, Maier DB, Schmidt
CL, Riddick DH. Comparison of real-time
ultrasonography, hysterosalpingography, and
laparoscopy/hysteroscopy in the evaluation of
uterine abnormalities and tubal patency. Fertil
Steril. 1986 Nowv;46(5):828-32. doi:
10.1016/s0015-0282(16)49820-1. Erratum in:
Fertil Steril 1987 Feb;47(2):364. Randolph JR
Jr [corrected to Randolph JF Jr]. PMID:
2946603.

International Journal of Current Pharmaceutical Review and Research

130



