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Abstract

Background: The benefit of hysteroscopy could extend beyond the treatment of intrauterine abnormalities.
Irrigation of the cavity with saline may have a beneficial effect on implantation and pregnancy rates, since saline
mechanically washes harmful anti-adhesive glycoprotein molecules on the endometrial surface involved in
endometrial receptivity, i.e., cyclooxygenase-2 (COX-2), mucin-1 (MUC-1), and integrin.

Objective: The aim of this study is to evaluate the role and benefit of routine hysteroscopy prior to ICSI in women
with previous failed ICSI.

Patients and methods: This prospective study has been carried out, at the outpatient clinic, on 100 women that
have undergone hysteroscopy as a part of the infertility workup. Women were categorized into three groups
according to the number of previous failed IVF/ICSI, once (n = 37), twice (n = 33), and thrice (n = 30).

Results: After analyzing the data, we found that hysteroscopy was associated with 39% overall clinical pregnancy
rate in women with previous/repeat IVF/ICSI failure. Treatment of polyp was associated with 58.3% clinical
pregnancy rate (NNT = 1.71). Treatment of intrauterine adhesions was associated with 16.7% clinical pregnancy rate
(NNT = 6). Treatment of submucous myoma and uterine septum showed a 75% and 50% clinical pregnancy rate,
respectively.

Conclusion: Hysteroscopic examination in women with previous failed ICSI may improve pregnancy rate even in
the absence of uterine pathology. Consequently, hysteroscopy examination may be proposed as a routine step
prior to ICSI in case of previous failure.
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Introduction
Hysteroscopy is a minimally invasive surgical procedure
that can view and also operate within the uterine cavity
through a transcervical approach. It is a minimally inva-
sive intervention that can diagnose and treat many
intrauterine and endocervical problems. Hysteroscopy
supplies a profitable expansion for the gynecologist’s
work enhancing the diagnostic accuracy to allow better
management strategies for uterine diseases. After hyster-
oscopy, the elective surgery could be arranged in a better
way (Shinar et al. 2014).
Hysteroscopy could clearly confirm the absence of

gross pathology within the uterine cavity and cervical

canal. It also can differentiate the presence of global
pathology from focal lesions. This would be of great
benefit in planning which women would require an op-
erative theater, as well as optimizing preoperative surgi-
cal planning (Sharma and Yadav 2013).
Hysteroscopy should be recommended in all women

where a transvaginal ultrasound showed an abnor-
mally thickened endometrium or suspects an intra-
uterine pathology. Diagnostic hysteroscopy could be
an ordinarily performed gynecological procedure to
evaluate the endometrial cavity. There is evidence that
hysteroscopy is the gold standard technique for evalu-
ation and diagnosis of any pathology within the uter-
ine cavity. However, hysteroscopy has a limited ability
in providing subjective assessment of the depth of
myometrial extension of myomas and some other le-
sions (Shinar et al. 2014).
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Flexible (fiberoptic) hysteroscopes range in diameter
from 2.7 to 5 mm and having a bendable tip that
could be deflected in two directions ranging from 120
to 160°. Most also contain an operating channel for
tubal catheterization or endometrial biopsy. The flex-
ible hysteroscope is mainly used for office hysteros-
copy to easily accommodate within irregularly shaped
uterine cavities and move around intrauterine lesions
(Shinar et al. 2014).
Rigid hysteroscopes are the most commonly used

instruments. Having a broad range of diameters per-
mits for in-office and complex operating-room proce-
dures. Of the narrow options (3–5 mm in diameter),
the 4-mm telescope (lens) offers the sharpest and
clearest view. It accommodates surgical instruments
but is small enough to require minimal cervical dila-
tion (Sharma and Yadav 2013).
Numerous studies described the vaginoscopic ap-

proach of office hysteroscopy as a well-accepted toler-
able procedure that mostly tolerated by the patient
without the need of analgesia with a very high success
rate of nearly 96%. However, a minor percentage of
women may need simultaneous use of local analgesia as
cervical block to accomplish the procedure (Firdous
et al. 2017).

Patients and methods
This prospective study has been carried out on 100
women with previous ICSI failure, attended to Ahmed
Maher Teaching Hospital, Al-Azhar Teaching Hos-
pital, Medical Research Centre Of Excellence (NRC),
and a private IVF center outpatient clinics for infertil-
ity workup. Women were categorized according to
the number of previous ICSI failures into three re-
search groups once (n = 37), twice (n = 33), and
thrice (n = 30). The ethical approval was endorsed by
the scientific ethical committee, Faculty of Medicine,
Al-Azhar University, and the ethical committee of the
National Research Centre.
All women were offered a diagnostic office hysteroscopy

as a part of evaluation for women with previous ICSI fail-
ure. The purpose of the study was clearly explained to all
women, and a printed explanatory consent form was
signed and obtained by all study subjects enrolled.
Women included in the study were between 20 and

37 years, BMI 20–30 kg/m2, nonsmokers for at least 6
months, and with at least one previous ICSI failure.
Women with BMI > 30 or < 20 kg/m2, > 37 years or
< 20 years, smokers, and medical disorders, i.e., un-
controlled diabetes, hyo/hyperthyroidism, or failed
hysteroscopy due to, i.e., cervical stenosis, were ex-
cluded from the study.
Diagnostic hysteroscopy was done using usage of a

2.3-mm-diameter continuous flow 0° grade rigid

endoscope (MR-PC, CIRCON ACMI). Optic illumin-
ation was provided by a 250-W Xenon light source.
Vaginoscopic technique that avoids the need to intro-
duce a speculum and a tenaculum; the vagina, being a
cavity, can be distended by introducing the distension
medium through the hysteroscope placed into the lower
vagina; the anatomy can then be followed by gentle
movements of the instrument towards the cervix and
cervical canal. Distension of the uterine cavity was per-
formed by using normal saline solution. Normal saline
used for uterine distension was instilled from a flexible
500-ml bag wrapped in a pressure cuff connected to a
manometer and pumped up to 80–120 mm Hg. The
endometrial surface was inspected systematically, and
the tubal ostia were identified. The hysteroscope was
then pulled back towards the internal uterine orifice
(IUO) to obtain a panoramic view of the whole cavity.
The endocervical canal was inspected during withdrawal
of the hysteroscope. Uterine abnormal findings such as
myomas, polyps, septum, and adhesions were diagnosed
and corrected if possible. Completion of the procedure
was considered complete only if the entire uterine cavity
and both tubal ostia were adequately visualized.
All women were scheduled for ICSI cycle between 1

and 3months after the hysteroscopy. The ovarian stimu-
lation was done using controlled ovarian stimulation; re-
combinant FSH was given from the second day of
menstrual cycle and continued with adjusting the dose
till day of trigger, with gonadotropin-releasing hormone
antagonist 250 mg started from day 6 of ovarian stimula-
tion. Trigger was done using HCG 10000 IU, and ovum
pick up was done 34–37 h later. Two to 3 embryos were
transferred into the uterus on days 3 or 5 after pickup.
Quantitative β-HCG estimation was done 14 days after
embryo transfer. Clinical pregnancy (defined as women
who had sonographic evidence of intrauterine pregnancy
with positive fetal cardiac activity) was detected 2 weeks
after pregnancy test.

Statistical analysis
Data were collected, summarized, and tabulated on col-
lection sheets. Data were entered into computer Micro-
soft Excel sheets with appropriate tabulation and
graphical presentation.
Inferential analyses were done for quantitative vari-

ables using independent t test in cases of two inde-
pendent groups, ANOVA test for more than two
independent groups with post hoc Tuky’s test. In
qualitative data, inferential analyses for independent
variables were done using chi square test for differ-
ences between proportions and Fisher’s exact test for
variables with small expected numbers. The level of
significance was taken at P value < 0.050 is signifi-
cant, otherwise is non-significant.
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Results
In this prospective study, we reviewed 100 women that
have undergone hysteroscopy as a part of the infertility
workup. Women were categorized into three groups ac-
cording to the number of previous failed IVF/ICS, once
(n = 37), twice (n = 33), and thrice (n = 30).
During the procedure, there were no serious complica-

tions observed rather than some pain during insertion
(12 women) and difficult visualization in 2 women with
polyps due to bleeding (Tables 1, 2, 3, 4, 5, and 6).

Discussion
Routine hysteroscopy before starting ICSI cycles is still
causing a clinical dilemma, with some studies and repro-
ductive centers supporting its routine use, and others
would dispute this practice.
Prior research studies revealed and displayed a ten-

dency towards a possible benefit of hysteroscopic screen-
ing on ICSI clinical reproductive outcomes. This
observation, in conjunction with the detected elevated
intrauterine abnormalities prevalence, caused global de-
bate on the value of pre-ICSI/IVF infertility work-up of
the endometrial cavity (Khaled et al. 2015).
In the current study, we tried to evaluate the pos-

sible role of hysteroscopic examination before IVF/
ICSI performance by studying 100 women with previ-
ous failed ICSI.
The unsuspected intrauterine abnormalities preva-

lence, diagnosed by hysteroscopic examination before
ICSI/IVF management, have been estimated to be
around 11–45%. Consequently, it have been recom-
mended by various reproductive physicians that these
abnormalities have to be diagnosed and managed to en-
hance the endometrial lining environment and, there-
fore, the clinical outcome of ICSI management. On the
other hand, these recommendations are not supported
by high level of research evidence (Smit et al. 2012). Fur-
thermore, the value of hysteroscopic examination in
women undergoing first ICSI treatment has not been
subjected to adequate research efforts. The European
Society for Human Reproduction and Embryology and
the Royal College of Obstetricians and Gynecologists do
not recommend saline infusion sonohysterography (SIS)
nor hysteroscopy as a preliminary investigation before
beginning ICSI management (Bahadur et al. 2013).
In our study, we tried to assess the role of hysteros-

copy and its possible benefit whether in the presence or

absence of uterine pathology. In other words, even in
the absence of uterine pathology that needs diagnosis
and management via hysteroscopy, still the procedure it-
self may improve the pregnancy outcome in the next
ICSI trial.
In our study population, we recruited 100 women with

previous failed ICSI trials (1–3 trials), average age of
30.8 ± 4.3 years, and 7.3 ± 2.3 years of infertility.
On analyzing our results, 64/100 (64%) women showed

a normal uterine cavity on hysteroscopic examination,
24/100 women had endometrial polyp (24%), 6/100
women had intrauterine adhesions (6%), 4/100 women
had submucous myoma (4%), and 2/100 women had
uterine septum (2%).
Furthermore, it was revealed and displayed that the re-

peat IVF/ICSI cycle clinical outcomes in recruited
women in which the no. of retrieved oocytes median
(IQR) = 12 (7–19), fertilization rate median (IQR) = 0.69
(0.56–0.78), number of transferred embryos 1 embryo in
29 women, 2 embryos in 37 women, and 3 embryos in
34 women.
Additionally, the clinical pregnancy outcome in repeat

IVF/ICSI cycle outcomes in recruited women in which
39 women had positive pregnancy test and 61 women
had negative pregnancy test (61%).
Interestingly, the current research study findings re-

vealed and displayed that there were no statistical signifi-
cant differences between women who had positive
clinical pregnancy in repeat IVF/ICSI cycle and women
who did not regarding the age, duration of infertility,
and no. of previous failed IVF/ICSI cycles (p values =
0.785, 0.586, 0.854, consecutively). Besides that it was
shown that there were no statistical significant differ-
ences between women who had positive clinical preg-
nancy in repeat IVF/ICSI cycle and women who did not
as regards the no. of retrieved oocytes, fertilization rate
and no. of embryos transferred (p values = 0.958, 0.583,
0.293, consecutively).
Of the recruited 100 study subjects in the current

study, hysteroscopy was correlated and linked with an
overall clinical pregnancy rate in repeat IVF/ICSI cycle
in 39% of women (NNT = 2.56). Besides, treatment of
polyp was associated with 58.3% clinical pregnancy rate
(NNT = 1.71). Treatment of intrauterine adhesions was
associated with 16.7% clinical pregnancy rate (NNT = 6).
Treatment of submucous myoma was associated with
75% clinical pregnancy rate (NNT = 1.33). Treatment of

Table 1 Demographic data of studied women

Age (years) Duration of infertility (years) No. of previous failed IVF/ICSI trials

Range 24–37 4–11 1–3

Mean ± SD or median (IQR) 30.8 ± 4.3 7.3 ± 2.3 2 (1–3)

Data presented as range, mean ± SD; or range, median (IQR)
IVF in vitro fertilization, ICSI intracytoplasmic sperm injection, SD standard deviation, IQR interquartile range
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uterine septum was associated with 50% clinical preg-
nancy rate (NNT = 2).
As regards the statistical association between no. of

previous failed IVF/ICSI trials and hysteroscopic find-
ings, there were no statistically significant association (p
value = 0.411).
Finally, the influence of hysteroscopy and intervention

on clinical pregnancy rate in women with previous failed
IVF/ICSI trial once, twice, and three times was revealed
and displayed in the current research findings. As
regards, overall number needed to treat = 2.64, 2.54, and
2.50, consecutively.
A prior research study similar in methodology to the

current research aimed to evaluate the value of usage of
the office hysteroscopic examination as a routine investi-
gation in enhancing rates of pregnancy in ICSI in which
ICSI was conducted in two research groups of infertile
females with no abnormality observed on transvaginal
sonographic examination, research group 1: n = 97
women and research group 2: n = 96 women, women in
research group 1 were subjected to hysteroscopic evalu-
ation before ICSI whereas research group 2 undergone
ICSI management without hysteroscopic examination.
Then, ICSI was performed for all subjects of the two
study groups with no statistically significant difference
(p value > 0.05) as regards the number of oocytes re-
trieved and the number of embryo transfer between re-
search groups. Consecutively, all study subjects have
been followed-up for 3 weeks after embryonic transfer
for detectability of conception by sonography. The fol-
lowing results were obtained by the research team of in-
vestigators in which 43.3% of research group 1 revealed

abnormal hysteroscopic findings. Interestingly, research
group 1 revealed a statistically significantly higher preg-
nancy rate (70.1 %) in comparison to research group 2
(45.8 %) (p value = 0.001). There was a statistically sig-
nificant correlation between the usage of hysteroscopy
before ICSI and the rate of pregnancy (OR = 2.77, 95%
CI [1.53–5.00]). Furthermore, hysteroscopic examination
has detected abnormalities in about 50% of women
whose sonography was normal. The research team con-
cluded that routine office hysteroscopic examination is a
necessary step for infertility workup prior to ICSI even
in women with normal transvaginal sonographic find-
ings. The findings from that research study are in great
harmony with the current research findings (Bahadur
et al. 2013).
Similarly, another research team have revealed that

21.1% of women had confirmed abnormalities that
needed to be managed before conducting IVF/ICSI
and came to the conclusion that routine hystero-
scopic examination is crucial before conducting ex-
pensive procedures of ART management. On the
other hand, contradicting to the current research
study findings another research team, came to the
conclusion that the value of routine hysteroscopic
examination is significant only in women 40 years and
older (Smit et al. 2012).
Bohlmann et al. (Bohlmann et al. 2010) research team

investigated the prevalence of uterine anomalies in
women having recurrent miscarriage. The research team
revealed that uterine abnormalities are frequently ob-
served in those women having two and with more than
two early miscarriages (36.8–42.9 %).

Table 2 The association between the no. of previous failed IVF/ICSI trials and hysteroscopic findings

Previous failed IVF/ICSI once (n = 37) Previous failed IVF/ICSI twice (n = 33) Previous failed IVF/ICSI thrice (n = 30)

Normal endometrium 25 (67.6%) 18 (54.5%) 21 (70%)

Polyp 10 (27%) 9 (27.3%) 5 (16.7%)

Intrauterine adhesions 2 (5.4%) 3 (9.1%) 1 (3.3%)

Submucous myoma 0 (0%) 2 (6.1%) 2 (6.1%)

Uterine septum 0 (0%) 1 (3.0%) 1 (3.3%))

Data presented as number (percentage)
IVF in vitro fertilization, ICSI intracytoplasmic sperm injection

Table 3 Impact of hysteroscopy and hysteroscopic intervention on clinical pregnancy outcome in repeat IVF/ICSI cycle

No. Positive clinical pregnancy Number needed to treat (NNT)

Overall 100 39 (39%) 2.56

Normal endometrium 64 20 (31.2%) 3.20

Polyp 24 14 (58.3%) 1.71

Intrauterine adhesions 6 1 (16.7%) 6.00

Submucous myoma 4 3 (75%) 1.33

Uterine septum 2 1 (50%) 2.00

Data presented as number (percentage)
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As regards operative hysteroscopic intervention in in-
fertile women having intrauterine abnormalities the re-
search study of Perez-Medina et al. revealed a rate of
clinical pregnancy of 51.4% in the polypectomy research
group after four IUI management cycles, in comparison
with 25.4% in the control research group, corresponding
with a number needed to treat to accomplish one add-
itional pregnancy of 3 (NNT = 3 [95% CI = 2–5]. Inter-
estingly, a considerable majority (65%) of all gestations
in the polypectomy research group existed before start-
ing the first IUI management cycle, resulting in a spon-
taneous conception rate of 29% in the polypectomy
research group versus 3% in the control research group.
These results confirm the hypotheses that intracavitary
abnormalities, i.e., endometrial polyps could negatively
impact reproductive clinical outcomes (Perez-Medina
et al. 2005).
The research study of El-Toukhy et al. which is a mul-

ticentric randomized controlled research trial of pre-IVF
hysteroscopic interventional assessment in women hav-
ing more two but less than four IVF trial failures re-
vealed no statistical significant improvement of IVF
clinical outcomes in a cohort that have undergone pre-

IVF hysteroscopic examination in comparison with re-
search controls (El-Toukhy et al. 2014).
Finally, a systematic research review and meta-

analysis was implemented and evaluate the effective-
ness of diagnostic and operative hysteroscopy in
enhancing the live birth rate of infertile females, with
and without intrauterine anomalies. The primary re-
search outcome assessed was the live birth rate,
whereas secondary research outcomes have been rates
of pregnancy, rate of miscarriage, and procedure-
related complications. Statistical analytic comparison
of hysteroscopy with no hysteroscopy before any (first
or consequent) IVF/ICSI trial in infertile women
without intrauterine anomalies, there was very low-
quality research evidence that hysteroscopic examin-
ation raised live birth rate (relative risk = 1.48, 95%
confidence interval = 1.20–1.81 ) and moderate qual-
ity research evidence that it raised rates of pregnancy
(RR = 1.45, 95% CI = 1.26–1.67). Comparing opera-
tive hysteroscopy for intrauterine abnormalities in in-
fertile women with diagnosed polyps or fibroids, there
was low-quality research evidence that operative hys-
teroscopy raises rates of pregnancy (RR = 2.13, 95%

Table 4 The impact of hysteroscopy and intervention on clinical pregnancy rate in women according to number of previous failed
IVF/ICSI trials

Previous failed IVF/ICSI once (n = 37) Previous failed IVF/ICSI twice (n = 33) Previous failed IVF/ICSI thrice (n = 30)

Positive clinical pregnancy NNT Positive clinical pregnancy NNT Positive clinical pregnancy NNT

Overall 14 (37.8%) 2.64 13 (39.4%) 2.54 12 (40%) 2.50

Polyp 5 (50%) 2.0 5 (55.4%) 1.80 3 (60%) 1.67

Intrauterine adhesions 0 (0%) 3 (100%) 1.0 0 (0%)

Submucous myoma – – 0 (0%) – 2 (100%) 1.0

Uterine septum – – 1 (100%) 1.0 0 (0%) –

Data presented as number (percentage)
IVF in vitro fertilization, ICSI intracytoplasmic sperm injection, NNT number needed to treat

Table 5 Difference between women who had positive clinical pregnancy outcome in repeat IVF/ICSI cycle and women who did not
regarding initial characteristics

Positive clinical pregnancy
(n = 39)

Negative clinical pregnancy
(n = 61)

MD (95% CI) P

Age (years)

Range 24–37 24–37 0.24 0.785a

Mean ± SD 30.69 ± 4.42 30.93 ± 4.25 (− 1.5 to 2.01) NS

Duration of infertility (years)

Range 4–11 4–11 − 0.25 0.586a

Mean ± SD 7.49 ± 2.16 7.23 ± 2.38 (− 1.19 to 0.67) NS

No. of previous failed IVF/ICSI trials

Range 1–3 1–3 − 0.04 0.854b

Median (IQR) 2 (1–3) 2 (1–3) (− 0.37 to 0.30) NS

Data presented as range, mean ± SD; or range, median (IQR). MD (95% CI): mean difference and its 95% confidence interval
IVF in vitro fertilization, ICSI intracytoplasmic sperm injection, SD standard deviation, IQR interquartile range, NS non-significant
aAnalysis using independent student’s t test
bAnalysis using Mann-Whitney’s U test
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CI = 1.56–2.92). These findings showed support and
harmony to the current research study findings (Atti-
lio et al. 2016).

Conclusion
Hysteroscopic examination had become of remarkable
value in current infertility management pathways par-
ticularly before ICSI. According to the results of our
study, hysteroscopic examination in women with previ-
ous failed ICSI may improve pregnancy rate even in the
absence of uterine pathology. It may be proposed as a
routine step prior to ICSI in women who had previous
failures.
However, this recommendation has to be taken with

great vigilance due to the limited number of women en-
rolled in the study. Therefore, larger scale studies are
still needed to support or negate our findings.
Also, various endometrial pathologies should be docu-

mented among Egyptian women to determine the most
common endometrial infertility factors affecting Egyp-
tian women.
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