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Summary
Objective: To assess the management and outcome of office hysteroscopy in patients experiencing recurrent implantation failure

(RIF) with two or more intra cytoplasmic sperm injection (ICSI) failures. Study design: The prospective study was conducted at Elshatby
maternity university hospital and Misrata National Center for Infertility, Misrata, Libya. One hundred and seventy-five female patients
aged below 40 years and with 2 or more previous ICSI failures, with ≥ 2 fresh embryos transferred per attempt were included in the
study. Office hysteroscopy was done in all patients to assess the endometrial cavity for any abnormal uterine findings and clinical
pregnancy rate after hysteroscopy was evaluated. At the end of hysteroscopy, endometrial biopsy was done to observe prevalence of any
different inflammatory cells, plasma cells or lymphocytes. Results: Out of 175 patients, 135 had abnormal hysteroscopic findings with
single and combined pathologies. Endometritis 43 (65%) and septum with endometritis 34 (49%) were the most common pathologies
observed. After office hysteroscopy, 13 (19.6%) women with single pathology and 13 (18.8%) women with combined pathologies
became pregnant. Of the 175 patients studied, pregnancies occurred in 33 (18.8%) women with two or more ICSI failures after corrected
endometrial pathology by hysteroscopy. Conclusion: Office hysteroscopy is a good diagnostic and therapeutic tool in cases of recurrent
implantation failure. It has the potential to improve pregnancy rate in these patients.
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Introduction

Recurrent implantation failure (RIF) is defined as fail-
ure to achieve pregnancy after transfer of good quality em-
bryos in women below 40 years following several in vitro
fertilization (IVF) treatment cycles [1]. RIF may be due to
declined endometrial receptivity, defective embryonic de-
velopment, acquired thrombophilia (i.e. antiphospholipid
syndrome) and other factors such as endometriosis, hydros-
alpinx and myomas distorting the uterine cavity [2]. Fac-
tors which might cause defective endometrial receptivity
include uterine polyps, septa, leiomyomata, adhesions and
thin endometrium [3-7].

Hysteroscopy is the gold standard technique for diagno-
sis of intrauterine macroscopic lesions. When ultrasound,
saline infusion sonography, and hysteroscopy for endome-
trial pathology were compared, the relative sensitivities
and specificities were 89% and 56%, 91.8% and 60%, and
97.3% and 92%, respectively [5, 6]. Ultrasound is more
effective in evaluating myometrial and extramural uterine
disease such as type III-VII fibroids and ovarian diseases,
but is less sensitive with cornual disease, sessile polyps,
intrauterine adhesions, and chronic endometritis. Three-
dimensional ultrasound is more sensitive and specific than
transvaginal and saline infusion sonography, identifying
100% of submucosal myomas and müllerian anomalies. It
is still of lower sensitivity and specificity for polyps (61.1%
and 91.5%, respectively) relative to hysteroscopy [7].

Several approaches were tried to improve outcome of
IVF in RIF patients such as low molecular weight heparin,
immunotherapy with intravenous immunoglobulin (IVIG),
assisted hatching, endometrial stimulation and office hys-
teroscopy [3, 8]. Transvaginal ultrasound guided embryo
transfer may significantly increase the percentage of preg-
nancies per transfer [9].

Office hysteroscopy is a well-tolerated outpatient pro-
cedure that can diagnose uterine cavity and endometrial
pathology and is considered to be the gold standard for
evaluating the endometrial cavity [10]. It is used to cor-
rect abnormalities in the uterine cavity in order to improve
the pregnancy rates. Intrauterine pathology affects repro-
ductive outcomes, and advances in technology allow many
opportunities for better diagnosis and management through
office hysteroscopy [11]. Office hysteroscopy may be a
method of endometrial scratch. Endometrial scratch may
be beneficial in RIF patients to increase the odds of implan-
tation, clinical pregnancy and live birth rate. Endometrial
scratch is a type of endometrial injury during hysteroscopy
using instruments such as grasper forceps. There is no spe-
cific time for this procedure. Most of the publicatins were in
the preceeding luteal phase. Till now there is no solid con-
clusion on its efficacy [10, 12]. The current study aimed to
assess the role of office hysteroscopy in the diagnosis and
management of the cause of RIF and its impact on preg-
nancy rate.
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Figure 1. — Flow chart.

Materials and Methods

Study design
The study was a prospective observational study.

Study settings
The study was conducted at Elshatby maternity univer-

sity hospital, Alexandria, Egypt and Misrata National Cen-
ter for infertility, Misrata, Libya. from April 2016-January
2018.
Sample size

All cases fulfilling the inclusion criteria attending the
IVF center in both study locations and accepting to enter in
the study during the period from April 2016-January 2018.
Participants

Female patients of age below 40 years, with 2 or more
previous intra cytoplasmic sperm injection (ICSI) failures
and with ≥ 2 good fresh embryos transferred per attempt
were included in the study. Patients with poor ovar-
ian response (POR) diagnosed by Bologna criteria [13],

endometrioma, hydrosalpinx, myoma, adenomyosis, any
other systemic disease and those who had not given consent
were excluded from the study. A total 175 female patients
were eligible for this study andwere enrolled after receiving
informed consent.

Prior to hysteroscopy all patients enrolled in the study
were subjected to a gynecologic examination, followed
by a speculum, smear and swab when indicated. A de-
tailed 2D ultrasound, sagittal and transverse views, was
done. When polyps were visualized with 2D ultrasound,
additional saline infusion sonography was performed when
indicated to confirm the diagnosis and verify the site of
polyp attachment. Uterine dimensions, endometrial thick-
ness and nature, the incidence of uterine cavity abnormali-
ties, polyps, fluid, septum, wall abnormalities, presence of
fibroids, adenomyosis, uterine wall thickness and midline
thickness and body/cervix ratio were recorded. Sonohys-
terogram was ordered when needed.
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Table 1. — Baseline clinical and hormonal profile of the
patients.

Parameters Values (n = 175)
Mean age (years) ± SD 34.4 ± 4.6
E2 levels on basal day 3 (pg/mL) 46.1 ± 35.6
AMH (pmol/L) 3.3 ± 3.2
FSH (IU/L) 7.7 ± 3.4
LH (IU/L) 5.4 ± 2.4
Prolactin (IU/L) 18.7 ± 14
TSH (IU/mL) 2.7 ± 2.2

Table 2. — Pregnancy in single pathologies after office
hysteroscopy.

Hysteroscopic findings Number of
cases (%)

Number of
pregnant (%)

Endometritis 43 (65%) 7 (16.3%)
U1* 3 (4.5%) 1 (33.3%)
U2a* 10 (15%) 4 (26.7%)
U3a* 2 (3%) 0 (0%)
Polyp 4 (6%) 0 (0%)
Adhesions 4 (6%) 1 (20%)
Total 66 (100%) 13 (19.6%)

U1 = Dysmorphic uterus, U2a = partial septate uterus, U3a
= partial bicorporeal uterus
χ2= 3.15, p = 0.676

Table 3. — Pregnancy in combined pathologies after
office hysteroscopy.

Findings Number of cases
(%) Percent

Number of
pregnant (%)

Septum U2a + endometritis 34 (49%) 10 (29.4%)
Septum U3 + endometritis 3a(4%) 1 (33.3%)
Polyp + Septum U2a 11 (15%) 1 (9.9%)
Polyp + endometritis 14 (20%) 1 (7.1%)
Three 7 (10.4%) 0 (0%)
Total 69 (100%) 13 (18.8%)

U2a = partial septate uterus, U3a = partial bicorporeal
uterus, U3c = bicorporeal septate uterus;
a2 cases are with U3a, 1 case with U3c; χ2 = 4.59, p = 0.333

Routine investigations for complete blood count, liver
and kidney profile, screening for virus (hepatitis B surface
antigen, hepatitis C antibody and HIV antibody) and hor-
mones (AMH, FSH, E2, thyroid hormones) were obtained.

The hysteroscopies were done in the follicular phase of
the menstrual cycle, 1-3 months before starting the ICSI cy-
cle. All hysteroscopic examinations were performed by two
experienced gynecologists (IF, HM), using a 5 mm outer di-
ameter continuous flow Bettocchi hysteroscope with a 30◦
angle (Karl Storz Endoscopy, Stöpler Medical Instruments,
Utrecht, The Netherlands & Olympus Belgium N.V., Aart-
selaar, Belgium). Uterine cavity distension was achieved

by using normal saline solution at the pressure of 120-150
mmHg. The hysteroscopy procedures were performed in an
operative theatre setting. The hysteroscope was introduced
under vision without dilatation using the vaginoscopic ap-
proach without anesthesia.

At the end of hysteroscopy, an endometrial biopsy was
obtained using a sharp curette oriented to the location that
revealed pathology during the hysteroscopy. Anterior, pos-
terior and lateral walls were also gently curetted. These
biopsies were fixed in 4% phosphate buffered formalde-
hyde solution and processed routinely into hematoxylin and
eosin (HE) stained slides. An observation of abnormal
prevalence of different inflammatory cells, plasma cells or
lymphocytes destructing the endometrial tubuli was sugges-
tive of chronic endometritis.

Statistical Analysis

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY: IBM
Corp) Qualitative data were described using numbers and
percents. The Kolmogorov-Smirnov test was used to ver-
ify the normality of distribution Quantitative data were de-
scribed using range (minimum and maximum), mean, stan-
dard deviation and median. The Chi-square test was used to
compare categorical variables. Significance of the obtained
results was judged at the 5% level.

Results

The study consisted of 175 subjects with RIF. Eligibil-
ity and follow up of the cases is illustrated in the flowchart
(Figure 1). The frequency of ICSI failures was 2 in 98 pa-
tients, 3 in 36 patients, 4 in 24 patients and more than 4
in 17 patients. The patient’s characteristics including mean
age, levels of estradiol (E2) on basal day 3, anti-mullerian
hormone (AMH), follicle stimulating hormone (FSH), leu-
tinizing hormone (LH), prolactin and thyroid stimulating
hormone (TSH) are presented in Table 1.

The frequency of overall pathological findings was
78.3%. Out of 175, 40 (22.8%) patients (This adds up to
101.1% so needs clarification) did not show any abnor-
mal findings on hysteroscopy. Of these 8(20%) women
with correct endometrial pathology became pregnant af-
ter hysteroscopy. Sixty-six (37.7%) patients were noted
to have endometritis, septum, polyp and adhesions while
69 (39.4%) had combined abnormalities. Endometritis 43
patients (65%) and partial septate uterus (U2a) 10 patients
(15%) were the most common hysteroscopic abnormalities
observed with 13 (19.6%) women becoming pregnant after
office hysteroscopy (Table 2).

Table 3 describes the incidence of combined pathologies
in 69 patients out of 175. Thirty-four (49%) were noted
to have partial septate uterus with endometritis. Seven
(10.4%) were reported with three pathologies (septum +
polyp + endometritis). Among 69 women with combined
pathologies, only 13 (19.7%) had clinical pregnancies af-
ter office hysteroscopy. Of 34 (49%) patients with sep-



726 M. Elmahdy, I. Elfourtia, H. Maghraby

Table 4. — Pregnancy in number of failed ICSI after office hysteroscopy.

No. of counts Pregnancy
Total

(% within number of failed ICSI) No Yes
2 count 78 (79.59%) 20 (20.41%) 98 (100.0%)
3 count 28 (77.8%) 8 (22.2%) 36 (100.0%)
4 count 20 (83.3%) 4 (16.7%) 24 (100.0%)
4 + count 16 (94.11%) 1 (5.89%) 17 (100.0%)
Total count 142 (81.1%) 33(18.8%) 175 (100.0%)
(% within number of failed ICSI)

χ2 = 2.37, p = 0.500

tum and endometritis, 10 (29.4%) became pregnant. None
of the patients with three pathologies obtained pregnancy.
Among 175 patients with different numbers of ICSI failures
33 women became pregnant following office hysteroscopy
as given in Table 4.

Discussion

Recurrent implantation failure (RIF) is a complex prob-
lem that may be affected by embryo quality, endometrial
receptivity, endometrial cavity problems and systemic dis-
orders like thrombophilia [2, 14]. By adopting the defini-
tion of RIF, we excluded the embryo quality as a factor.
Thrombophilia can be easily diagnosed and after thrombo-
phylaxis, pregnancy rates improved. Patients who received
low molecular weight heparin for thromboprophylaxis had
a significant increase in the implantation and pregnancy
rates that are comparable with the findings of Clark et al.
[15].

After exclusion of thrombophilia, uterine cavity and en-
dometrial receptivity will be the expected factors affecting
RIF. Office hysteroscopy is a safe and easy tool for diag-
nosing cavity problems and endometrial pathologies [16].
Uterine cavity abnormalities may be present in up to 50%
of women with recurrent implantation failure. Findings in-
clude polyps, endometritis, adhesions and congenital uter-
ine anomalies. Of these, chronic endometritis plays a piv-
otal role in etiology of RIF and is in accordance with the
conclusions of MacAnanny et al. [17]. In our study, hys-
teroscopic abnormal findings were detected in 78.3% of
cases out of 175 which was higher than earlier studies by
Fatma. (Reference) Aletebi reported abnormalities in 38%
out of 132 and Cenksoy et al. found hysteroscopic abnor-
malities in 44.9% patients out of 156 [18, 19].

Several reports confirmed that hysteroscopic corrections
of uterine abnormalities improved pregnancy rates. In lo-
gistic regression analysis, doing hysteroscopy before the
first IVF cycle without correcting anatomic anomalies was
not an independent predictor of live birth rate (OR: 0.72,
95% CI: 0.310-1.68, p = 0.45) [20]. In this study, out of
175 cases, 40 women were without endometrial abnormal-
ities, 135 were reported with different hysteroscopic find-
ings on office hysteroscopy and 33 patients achieved preg-
nancy. This result was comparable with the earlier reports

of Elmorsy et al. [21]. In addition, Aletebi et al. in his
findings reported that 132 patients with repeated RIF, 50 pa-
tients (38%) had uterine abnormalities on hysteroscopy and
55% of patients with abnormal uterine pathologies got preg-
nant in subsequent IVF cycles after hysteroscopy [18]. Of-
fice microhysteroscopy is well tolerated, safe and simulta-
neous operative correction make it an ideal and routine pro-
cedure in order to diagnose and manage missed intrauterine
pathologies, especially in women with infertility resulting
in additional improvement of the pregnancy rate [22].

Endometritis was the most common noted pathology ei-
ther single (65%) or combined (83.7%). This finding neces-
sitates the value of office hysteroscopy in RIF if 3D ultra-
sound is normal. Endometritis showed a non-satisfactory
pregnancy rate after complete cure (16.3%). This preg-
nancy rate is lower in a non-significant manner than cases
with normal finding (21.1%) and adhesions (20%). This
may denote the neutralized effect of antibiotic therapy in
endometritis, but the overall low pregnancy rate may re-
flect micro-environmental affection by endometritis or un-
derlying cell mediated immunity abnormalities. This theory
may affect the endometrial receptivity and endometrial re-
sponse to hormonal changes. This finding was magnified
in cases with uterine polyps which showed the worst preg-
nancy rate and decreased the same in cases of mullerian
anomalies if combined with polyps. This may reflect en-
dometrial hyperplasia or asynchronous endometrial growth
with altered levels of inflammatory mediators making the
endometrium non receptive. In addition to specifically al-
tering receptivity, uterine abnormalities may induce or be
associated with local endometrial changes. Significant de-
crease in endometrial leukaemia inhibitory factor mRNA
expression in abnormal endometrial canal during the mid-
secretory phase, indicates that RIF in women with endome-
trial canal defects could have a molecular basis [23]. A de-
fect of both vascular endothelial growth factor transmem-
branous receptors (KDR and Flt-1) has also been described
in endometrium covering uterine septum and thought to be
responsible for uterine abnormalities [24]. It was also es-
tablished that mast cells and other humoral factors are dys-
regulated in endometrium near uterine polyps, which adds
an immunologic component to this pathological entity [25].

The occurrence of mullerian duct anomalies also dif-
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fers significantly, with findings ranging from 0.16-10% [26,
27]. They were either congenital mullerian anomalies (U1,
U2, U3) or acquired lesions like endometritis, polyps, ad-
hesions or combined lesions. In the present study, 15 cases
were reported with varied classes of uterine anomalies (U1,
U2a, U3a), with 10 having a class U2a or partial septate
uterus (15%). After office hysteroscopy 4 women became
pregnancy and the improved percentagewas similar to other
studies [28]. Alonso Pacheco conducted a study on a to-
tal of 63 women with uterine anomalies with 60 trying to
conceive after metroplasty. Clinical pregnancy rate after
metroplasty was 83.3% (n = 50/60) (p < 0.001), and the
LBR was 63.3% (n = 38/60) (p < 0.001). Cesarean sec-
tion rate was 26.3%. No pregnancy complications poten-
tially related to metroplasty were reported. The sponta-
neous abortion rate was 12% (n = 6/50) (p < 0.001) [28].

In the current study, 4 (6%) of the patients were diag-
nosed with polyps, 14 (20%) with endometrial polyps and
11 (15%) with partial septate polyps as uterine abnormal-
ities. None of the women with single pathology, and two
women with combined pathology of polyps became preg-
nant after hysteroscopy. This low pregnancy rate might be
due to increased levels of glycodelin in the ovulatory phase
in women that inhibits sperm-oocyte binding thus prevent-
ing the process of implantation and angiogenesis [29]. It
is also postulated that endometrial polyps decrease mRNA
levels of HOXA10 and HOXA11, which are well-known
molecular markers of endometrial receptivity [30]. In con-
trast to our results, previous studies of Aletebi et al. ob-
served a significant improvement in pregnancy rates after
hysteroscopic polypectomy [18].

In the present study of 175 women, 98 patients with two
failed ICSI trails and 77 patients with three and more than
that failed ICSI trails were reported. Pregnancy was ob-
served in 33 women (19.8%). In the above cases after do-
ing office hysteroscopy before the next ICSI attempt. Preg-
nancy rate did not show any improvement in cases with
previous three failed ICSI denoting hidden etiology rather
than the gross picture. Repeated ICSI and repeated uter-
ine instrumentation may be a cause of endometritis and its
harmful effects on implantation. This suggest the need for
contemporary investigation of molecular indicators of en-
dometrial receptivity [31]. In the study of Achache et al.
he compared patients with repeated IVF failure with fertile
controls and revealed that reduced prostaglandin synthesis
in the human endometrium may also lead to poor endome-
trial receptivity in patients with RIF [32]. The results of the
present study reinforce the view that office hysteroscopy
is beneficial to women with RIF prior to further infertility
treatment.

In conclusion, office hysteroscopy is an essential pro-
cedure for infertility investigation before ICSI. It demon-
strates and corrects abnormalities in uterine cavities as it
is cost effective and the gold standard technique for as-
sessment of the endometrial cavity. It was considered as
a positive prognostic factor in improving the clinical preg-

nancy rate in recurrent miscarriage patients with ICSI. Fur-
ther studies need to be carried out to confirm the conclu-
sions of this study. The limitations of this study were that
it was not a randomized control trial and the environment is
different between the Egypt and Libya (place of the study).
The strength of the study it was conducted on a cohort of
cases with high order of RIF which carry the worst progno-
sis in IVF and need a tool for both diagnosis and manage-
ment.

Trial Registration

Alexandria university, faculty of medicine 0304338.
Registered 17 June 2019 - Retrospectively registered,
http://iclas.org/members
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