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Abstract
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There is a conflicting evidence that prior hysteroscopy in IVF treatment is beneficial in terms of successful
pregnancy rate and subsequent live birth rate. So a study was planned to compare 2D TVS & 3D USG in
detecting uterine anomalies in infertile patients & to know whether prior hysteroscopy has any effect on
Clinical Pregnancy and Abortion rate. A sample size of 90 was selected and further randomized into 3
groups. Patients were randomized over 6-month time. All patients underwent same baseline
investigations. In group 1 subjects, 2D TVS was done to detect uterine anomalies, in group 2 3D USG
was performed and group 3 subjects underwent gold standard diagnostic hysteroscopy. Subjects in group 1
& 2 who tested positive for uterine anomalies were confirmed with diagnostic hysteroscopy and
subsequently excluded from the study. Those subjects who had false positive results in group 1 & 2
were included in group 3 for Frozen Embryo transfer. This procedure was done till each of the 3 groups had
30 subjects. Furthermore, subjects in group 1 & 2 who tested negative for uterine anomalies, underwent
IVF but did not conceive further underwent diagnostic hysteroscopy to confirm the diagnosis as a part of
calculating Sensitivity and Specificity of 2D TVS and 3D USG. A total of 160 patients were accessed and
finally 90 were included in the study. There was no significant difference in baseline demographic
characteristics, type of infertility, duration of infertility, hormonal profile & mean antral follicle count and
size. The Sn, Sp, PPV for 2D TVS & 3D USG was found to be 66.6%, 90%, 75% & 90.9%, 95% and 90.9%
respectively. There was no difference in CPR and miscarriage rate in patients who conceived in each group.
The results of the study are in line with the previous studies. Larger scale RCTs need to be conducted to
ascertain the exact role of prior hysteroscopy in pregnancy outcome in infertile patients with no uterine
anomalies.
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INTRODUCTION

It has been estimated that approximately 15% of the
couples are suffering from subfertility, which can be
defined as not able to conceive after regular
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unprotected intercourse continuously for 12 months. In
women with age more than 35 years cut-off is generally
taken as 6 months. Approximately, 50% of the couples
have female factor infertility and in 20% of cases of
subfertility the cause remain unexplained. In 10% of
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the women with subfertility and approximately 50% of
women with recurrent implantation failure, uterine cavity
abnormalities are detected.[1] Given the chance that
uterine anomaly may contribute to reduced fertility and
recurrent implantation failure (RIF), evaluation of the
uterine cavity is suggested as a routine test in the
evaluation of infertile women.

There are many causes of in-vitro fertilization (IVF)
failure especially factors such as uterine anomalies,
thrombophilias, metabolic, and hormonal misbalance as
well as infections and immunological factors.

For improving the outcome of intra-cytoplasmic sperm
injection (ICSI) in case of IVF failure, various methods
have been used, for example attempts have been made to
make the quality of embryos better and increase the
receptivity of endometrium, or improve the interaction
between embryos and endometrium.[2,3] It has been
reported in the past that if hysteroscopy is done in the
preceding cycle in cases of three or more failed embryo
transfer (ET),[4] it improves pregnancy outcome. But, a
recent multicenter, randomized control trial has opposite
results and according to the authors of the study prior
hysteroscopy has no value in improving pregnancy
outcome.[5]

Transvaginal sonography (TVS) has been the traditional
screening test for diagnosing uterine malformations. TVS
has been an important part of IVF management and is a
process quite familiar among women; In addition, it is
very well tolerated. A positive predictive value in baseline
perivulatory TVS has been reported to be up to 85% to
95%. There are certain conditions, which cannot be
distinguished on TVS alone like a sumucosal fibroid
associated with multiple fibroids, polyp or just
thickened endometrium, septatate, or acuate uterus.

Three-dimensional USG evaluation of uterine cavity has
recently gained traction in the IVF treatment as it provides
a detailed 3D image of the uterine cavity. The widespread
use of transvaginal three dimensional ultrasound gives the
benefit of more close to real diagnosis yet being able to
give the benefit of being completely noninvasive and on
outpatient basis.

In view of the above, there is a conflicting evidence that
prior hysteroscopy in IVF treatment is beneficial in terms
of successful pregnancy rate and subsequent live birth
rate. Similarly, few studies are available depicting the role
of 3D USG prior to IVF treatment improving the
pregnancy rate and outcome.
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Currently, there is no published literature comparing the
above two methods in terms of their successful pregnancy
rate.

The current study compares prior 2D USG, 3D USG, and
hysteroscopic evaluation of uterine cavity in IVF patients
in terms of evaluation of unknown uterine anomalies and
successful pregnancy rate with following objectives:

(1)
Fer
Primary objective: Comparison of 2D TVS, 3D
USG, and hysteroscopy in IVF patients in
evaluation of uterine pathologies.
(2)
 Secondary objectives: (A). Comparison of 2D TVS,
3D USG, and hysteroscopy in IVF patients in
evaluation of clinical pregnancy rate in patients
with normal uterine cavity. (B). Comparison of 2D
TVS, 3D USG, and hysteroscopy in IVF patients in
evaluation of miscarriage rate with normal uterine
cavity.
METHODOLOGY

To achieve abovementioned objectives, a prospective
comparative study was planned to be carried out in
Outpatient department, Southend Fertility centre
(Vasant Vihar, Max Hospital Saket, and Birla Hospital
Gurgaon). Study subjects were chosen to be infertile
patients undergoing IVF with having age < 42 years,
No known uterine anomalies, no male factor infertility.
Patients with age ≥ 42 years, male factor infertility,
previously known uterine anomalies, stage III or IV
endometriosis were not included in the study.

Sample size was determined by using study by Sahu L
et al.[26] who reported that rate of abnormal findings in
infertile patient who underwent diagnostic hysteroscopy
was 34.88% after examining 324 patients in Gynae OPD
of Maulana Azad Medical College since diagnostic
hysteroscopy is the gold standard test for detecting
uterine pathologies. Taking into account the proportion
of 35% as rate of uterine pathology in infertile patients,
95% confidence interval with a 10% margin of error,
sample size comes out to be 88 using the following
formula rounded off to 90.

N = z2+ p (1-p)

E2

Baseline blood testing were done to all recruited patients
for hemoglobin, complete blood picture, blood glucose,
liver function tests, kidney function tests. A detailed
meticulous infertility work up was done. Husband
semen analysis after abstinence for 3 to 5 days was
done at our facility at Southend Fertility centre.
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Baseline levels of FSH, LH, TSH, prolactin, AMH were
done on day 2 to 3 of the cycle. Antral follicle count for
ovarian reserve was also done on day 2 to 3 of cycle. The
subjects were further randomized into three groups and
received the treatment according to the protocol.
Randomization was done using computer generated
random number tables.

Group 1 and 2 (n= 30 and 30): After undergoing
baseline investigations patients were subjected to 2D
TVS and 3D USG, respectively in the follicular phase
of the menstrual cycle. Those with suspected uterine
anomalies were subjected to diagnostic and therapeutic
hysteroscopy. Those patients with confirmed uterine
pathology on hysteroscopy were treated and
subsequently excluded from the study. Those with
normal hysteroscopy findings were recruited to Group
3. Frozen embryo transfer (blastocyst) was performed for
all to remove confounding.

Group 3 (n= 30): After undergoing baseline
investigations patients were subjected to hysteroscopy
in the follicular phase of the menstrual cycle. Those
with uterine anomalies were treated in the same sitting
but excluded from the study. Those with normal
hysteroscopy findings were recruited to this group.
Frozen embryo transfer (blastocyst) was performed for
all to remove confounding.

This was the protocol followed in the first part of the
study. By the first part of the study we were only able to
calculate the positive predictive value (PPV) and
negative predictive value (NPV) of 2D and 3D USG.
Sensitivity and specificity could only be calculated if the
data on false negative results was available in each
group. That is, the number of patients who appeared
apparently normal on 2D and 3D USG but showed
intrauterine pathology on subsequent hysteroscopy.
Hence, in the second part of the study, all patients
belonging to group 1 and 2, who did not conceive, were
subjected to diagnostic hysteroscopy. Considering
hysteroscopy as the gold standard tool in diagnosis
of intrauterine pathology, sensitivity and specificity of
each diagnostic modality was then calculated after all
patients in groups 1 and 2 underwent hysteroscopy and
presence/absence of intrauterine pathology was
confirmed.

Data were analyzed using descriptive statistics, chi-square
test, and Mann Whitney U test to compare the three
groups using 2D TVS, 3D USG, and hysteroscopy.
Variables were summarized using summary statistics
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like, mean, standard deviation, and percentage.
Sensitivity, Specificity, Positive Predictive Value was
calculated using 2 × 2 table. Proportion of uterine
pathologies, clinical pregnancy and miscarriage in three
unmatched groups was compared through chi-square test
and Mann Whitney U test.

The study was started after approval from the
Independent Ethics Committee, Indian Fertility
Society (DCR/2019/NS/1002) written consent was
taken from all participants before interview and
examination. The treatment of all patients was
done fairly and squarely according to established
protocols.
RESULTS

Among a total of 160 patients who were assessed for
eligibility 20 patients did not meet the inclusion criteria,
15 patients refused to participate in the study, eight
other reasons and 27 patients were subsequently
excluded due to abnormal uterine findings leaving 90
patients (30 for each group) for the further analysis
[Figure 1].

Baseline characteristics of participants of each group are
depicted in Table 1. There was no significant difference in
any characteristics.

Those patients of group 1 and 2 who had uterine
abnormality [Table 2] were further subjected to
diagnostic hysteroscopy for confirmation [Table 3].
Positive predictive value of 2D TVS and 3D USG

PPV

Clinical pregnancy rate and miscarriage rate:
Table 4 highlights CPR and miscarriage rate. There was
no significant difference in groups in either of the
parameters.

Participants who did not undergo any conception, that
is, 21 and 20 participants in group 1 and 2, respectively
were further subjected to hysteroscopy to confirm
normal uterine findings to calculate sensitivity and
specificity of the tests as a part of objective of the
study [Tables 5–7].

2 × 2 tables were constructed to calculate Sn and Sp of 2D
TVS and 3D USG. Sensitivity 2D TVS: 66.6%; Specificity
of 2D TVS: 90%; Sensitivity of 3D USG: 90.9%;
Specificity of 3D USG: 95%.
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Figure 1: Consort diagram of results of the study.

Table 1: A comparison of baseline characteristics of participants of each group

Characteristic Group 1 (n = 30) Group 2 (n = 30) Group 3 (n = 30) P value
Age (yrs) ± 2SD 28.1 ± 3.4 28.3 ± 3.3 27.9 ± 3.2 0.896
Age of husband (yrs) ± 2SD 32.5 ± 3.6 33.1 ± 3.1 32.7 ± 3.3 0.778
Height (cm) ± 2SD 158.5 ± 3.9 158.8 ± 4.3 158.6 ± 4.2 0.959
Weight (kg) ± 2SD 60.9 ± 5.1 60.6 ± 5.5 61.3 ± 5.2 0.875
BMI (kg/m2) ± 2SD 24.2 ± 2.1 23.8 ± 1.8 23.6 ± 1.7 0.454
Positive h/o of prior IVF Rx n (%) ± 2SD 30% ± (6.9) 46.6% ± (8.7) 36.6% ± (7.3) 0.407
Primary infertility (%) 10 (33.3%) 11 (36.7%) 10 (33.3%) 0.951
Secondary infertility (%) 20 (66.7%) 19 (63.3% 20 (66.7%)
Mean duration of infertility (yrs) ± 2SD 5.1 ± 2.9 4.9 ± 2.4 4.7 ± 2.6 0.842
FSH(mIU/mL) ± 2SD 6.68 ± 1.3 6.79 ± 1.9 6.73 ± 1.6 0.965
LH (mIU/mL) ± 2SD 4.56 ± 1.2 4.64 ± 1.2 4.58 ± 1.1 0.962
TSH(mIU/mL) ± 2SD 2.72 ± 0.8 2.73 ± 0.8 2.75 ± 0.7 0.988
PRL(mIU/mL) ± 2SD 13.56 ± 4.3 13.52 ± 4.8 13.59 ± 4.7 0.998
AMH (mIU/mL) ± 2SD 2.4 ± 0.3 2.6 ± 0.4 2.3 ± 0.3 0.828
Total sperm count (million/mL) ± 2SD 18.4 ± 25.4 16.9 ± 18.6 16.6 ± 19.6 0.599
Mean motility (%) ± 2SD 43.3% ± 25.4 46.6% ± 22.7 44.0% ± 20.5 0.843
Mean morphology (%) ± 2SD 8.0% ± 2.3 7.5% ± 1.3 7.8% ± 2.1 0.874
Mean antral follicle count ± 2SD 7.6+/− 1.3 7.2+/−1.1 7.4+/−1.2 0.76

Table 3: Confirmation of abnormal uterine findings in 2D TVS
and 3D USG with hysteroscopy

Parameter Normal in
hysteroscopy

Abnormal in
hysteroscopy

Total

2D TVS (group
1)

2 6 8

3D USG (group
2)

1 10 11

Total 3 16 19

Table 2: Evaluation of patients with 2D TVS and 3D USG

Uterine abnormality Group 1 (n = 38) Group 2 (n = 41) Total
Yes 08 11 19
No 30 30 60
Total 38 41 79
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DISCUSSION

In our study we found that sensitivity of 2D TVS is
66.6%, specificity as 90%, PPV as 75% and NPV as 90%.
In the study conducted by Parsons AK and Kim AH,[6,7]

the baseline periovulatory PPV was reported to be 85%
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to 95%. Similarly, in a study conducted by Ayida G et al.[8]

the 2D TVS was found to have Sn= 84.5%, Sp= 98.7%,
PPV= 98% and NPV= 89.2%. In general, it can be
Fertility Science and Research | Vol 7 | Issue 2 | July-December 2020



Table 5: Confirmation of normal uterine findings in 2D TVS and 3D USG with Hysteroscopy

Parameter Normal in hysteroscopy Abnormal in hysteroscopy Total
2D TVS (group 1) 18 3 21
3D USG (group 2) 19 1 20
Total 37 4 41

Table 6: 2 × 2 table of 2D TVS with hysteroscopy

Parameter Abnormal in hysteroscopy Normal in hysteroscopy Total
Abnormal in 2D TVS 6 2 8
Normal in 2D TVS 3 18 21
Total 9 20 29

Table 4: Clinical pregnancy and miscarriage rate

Parameter Group 1 (n = 30) Group 2 (n = 30) Group 3 (n = 30) P value
Clinical pregnancy rate (CPR) (%) (SD) 26.6 (5.6) 23.3 (4.3) 30 (5.8) 0.843
Miscarriage rate (%) (SD) 3.3 (0.7) 10 (2.3) 6.6 (1.8) 0.585

Table 7: 2 × 2 table of 3D USG with hysteroscopy

Parameter Abnormal in hysteroscopy Normal in hysteroscopy Total
Abnormal in 3D USG 10 1 11
Normal in 3D USG 1 19 20
Total 11 20 31
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inferred that 2D TVS has more specificity than
sensitivity in diagnosing uterine malformations/
abnormalities. Hence, 2D TVS is more useful in
ruling out the uterine abnormalities. In the current
study, the sensitivity of 2D TVS came out to be
66.6% and specificity as 90%. The low sensitivity as
compared to other studies can be attributed to less
sample size which leads to increase in error. Also, the
study was conducted in settings of a private IVF center
where the patient inflow is limited as compared to large
tertiary care centers with limited time to recruit patients.
But, the specificity of 2D TVS in the current study is
comparable to other studies.[6-8] Hence, hysteroscopy is
almost always advised for patients coming in for
infertility treatment owing to limited scope of 2D
TVS in diagnosis certain uterine conditions as
mentioned above.

Many authors have considered 3D USG as a viable
alternative tool for Hysteroscopy in valuation of
uterine cavity prior to IVF treatment.[9-11]. In the
current study, the 3D USG was found to have 90.9%
sensitivity, 95% specificity, 90.9% PPV, and 95%
NPV, which is comparable to previous studies. As
with 2D TVS, 3D USG has lower sensitivity as
compared to specificity, which is similar to our
study (Sn= 90.9%, Sp= 95%). Hence, 3D USG has
more roles as a screening tool rather than as a
diagnostic method of choice especially if facilities
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of hysteroscopy are present and there is no
underlying contraindication for hysteroscopy like
ongoing clinical pregnancy. 3D USG is also a
viable alternative to hysteroscopy in terms of
Patient comfort, pain, need to anesthesia and
relatively higher cost.

As part of secondary objective of the study, we also
determined whether prior hysteroscopy has any effect
on clinical pregnancy rate, Overall conception rate
and miscarriage rate. It has been conclusively proven
that hysteroscopy is the gold standard test for
diagnosing uterine anomalies. However, the utility
of routine hysteroscopy prior to IVF is an ongoing
debate and the current evidence is inconclusive at
best. According to NICE guidelines hysteroscopy is
not recommended as a part of prior assessment for
subfertility unless indicated clinically,[10] while the
European Society for Human Reproduction and
Embryology recommends hysteroscopy prior to IVF
in confirmation and treatment in case any abnormality
is detected.[10]

In our study we found that prior hysteroscopic treatment
has no statistically significant effect on clinical pregnancy
rate (P= 0.842), overall conception rate (P= 0.861), and
miscarriage rate (P= 0.585). This objective was tested
owing to a recent systemic review to evaluate the current
evidence in utility of hysteroscopy in improving
227
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pregnancy rates in infertile women with no other
gynecological symptoms by Bosteels et al.[12] In the
past, several studies have evaluated the question of
benefits of hysteroscopy in women with two or more
failed IVF attempts. El-Toukhy et al. in 2008 evaluated
such benefits of hysteroscopy through systematic review
of the available evidence. Accordingly, analysis showed
significantly better outcome in terms of pregnancy rate
of the hysteroscopy subgroup with normal uterine
findings.[13]

It has been reported that introduction of hysteroscopy
inside the uterine cavity may itself facilitate future embryo
transfers as it allows for direct examination of cavity to
detect anomalies such as uterine configuration anomalies
like arcuate uterus and measurement of uterocervical
length.[13] Such information obtained through direct
visualization of the cavity could facilitate decision to
where deposit embryo in terms of depth and
vascularity within the cavity.[14,15] Finally, it has been
hypothesized that introduction of hysteroscope inside
the cavity may cause an injury to the endometrial lining
which in turn results in release of cytokines and growth
factors,[16] which ultimately leads to more likelihood of
implantation success.[17-20]

A recent study published in Cochrane review by
Kamath SM et al. concluded that at present, due to
lack of high quality evidence, hysteroscopy is not
recommended as a screening tool in the normal
population of infertile females with a normal USG or
HSG in prior to IVF routine fertility work-up for
improving IVF success rate. Due to unclear
allocation concealment in the studies showing
beneficial effects of hysteroscopy, there was
uncertainty whether routine hysteroscopy actually
increases pregnancy and live birth rates even in those
women who had two or more failed IVF attempts.[21]

Similar results were reported by Smit GJ et al. in a
pragmatic multicenter, randomized controlled trial in
seven university hospitals in Netherlands (inSIGHT
study).[22] More studies are required to arrive at a
meaningful conclusion regarding role hysteroscopy
in IVF treatment with a normal uterus with no
malformations.
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